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RULES  AND  REGULATIONS 


Title  40 — Protection  of  Environment 

CHAPTER  I— ENVIRONMENTAL 
PROTECTION  AGENCY 
IFRL  787-7] 

PART  86— CONTROL  OF  AIR  POLLUTION 
FROM  NEW  MOTOR  VEHICLES  AND 
MOTOR  VEHICLE  ENGINES:  CERTIHCA- 
TION  AND  TEST  PROCEDURES 

Certification  and  Test  Procedures  for 
Heavy-Duty  Engines  for  1979  and  Later 
Model  Years 

AGENCY :  Environmental  Protection 
Agency. 

ACTION:  Pinal  rule. 

SUMMARY:  This  rule  prescribes  more 
stringent  gaseous  emission  standards  for 
heavy-duty  gasoline-fueled  and  Diesel 
engines  for  the  1979  and  later  model 
years,  and  revises  p>arts  of  the  current 
instrument  requirements  and  test  pro¬ 
cedures.  Although  there  have  been  gains 
in  control  of  air  pollution,  there  are 
many  air  quality  control  regions  which 
aill  not  be  able  to  meet  ambient  air 
quality  standards  with  currently  Imple¬ 
ment^  control  strategies.  Heavy-duty 
vehicles  contribute  a  significant  percent¬ 
age  of  the  total  hydrocarbons  (HC) .  car¬ 
bon  monoxide  (CO) ,  and  oxides  of  nitro¬ 
gen  (NOi)  in  the  air.  TTiis  regulatory  ac¬ 
tion  will  res^t  in  significant  reductions 
in  gaseous  emissions  from  heavy-duty 
vehicles. 

This  action  is  forecast  to  result  In  a  re¬ 
duction  by  1990  in  natlcmwide  onlsslons 
of  .18  to  .30  million  tons  of  HC,  iip  to 
.80  million  tons  of  CO,  and  .12  to  .22 
million  t(His  of  NO..  These  reductions 
correspond  to  urban  air  quality  improve¬ 
ments  of  2  to  5  percent  for  oxidants,  1 
percent  for  carbon  monoxide  and  1  to  2 
percent  for  nitrogen  dioxide. 

EFFECTIVE  DATE:  October  18,  1977. 

FOR  FURTHER  INFORMATION  <X)N- 
TACT: 

Robert  Smith,  Regulatory  Manage¬ 
ment  Staff,  Office  of  Mobile  Source 
Air  Pollution  Control  (AW-455),  En¬ 
vironmental  Protection  Agency,  401  M 
Street  SW.,  Washington,  D.C.  20460 
(202-755-0596). 

SUPPLEMENTARY  INFORMATION: 
The  Environmental  Protecticm  Agency 
(EPA)  published  a  Notice  of  Proposed 
Rulemaking  (NPRM)  on  May  24,  1976, 
proposing  to  revise  the  heavy-duty  en¬ 
gine  (HOB)  emission  regulations  for  1979 
and  later  model  years  (41  FR  21292). 
EPA  proposed  to  lower  the  current  gase¬ 
ous  emission  standards  of  16  grams/ 
brake  horsepower -houT  (g/BHP-hr)  hy¬ 
drocarbons  plus  oxides  of  nitrogen  (HC 
-f  NOx)  and  40  g/BHP-hr  carbon  monox¬ 
ide  ((X»  to  1.5  g/BHP-hr,  HC,  25  g/ 
BHP-hr  CO,  and  10  g/BHP-lir  HC-l-NOx. 
Also,  a  more  stringent  peak  smoke  opac¬ 
ity  standard  for  Diesel  engines  was  pro- 


I  Grams  per  brake  horsepower-ho\ir  (g/ 
BHP-hr)  Is  the  method  of  choice  for  express¬ 
ing  engine  emission  standards  since  engine 
emissions  must  be  expressed  In  terms  of  units 
of  work  performed  rather  than  In  terms  of 
grams  per  mile  as  is  the  case  with  vehicles. 


posed.  The  current  peak  smoke  opacity 
is  50  percent  and  the  proposed  level  was 
35  percent. 

Other  proposed  changes  included  teet 
procedure  and  instrumentation  revisions. 
Several  significant  changes  for  both  gas¬ 
oline-fueled  and  Diesel  engine  sampling 
and  analytical  systems  were  proposed. 
Hydrocarbons  (HC)  would  be  measured 
by  a  heated  flame  ionization  detector 
(HFID) ,  replacing  the  present  non-dis- 
persive  infrared  (NDIR)  analyzer  used 
in  testing  gasoline-fueled  engines.  The 
Diesel  test  procedure  already  uses  an 
HFID.  Oxides  of  nitrogen  would  be 
measured  by  a  chemiluminescence  (CL) 
analyzer  Instead  of  the  current  NDIR  in¬ 
struments.  The  CL  analyzer,  when  .cou¬ 
pled  with  a  reducing'  converter,  would 
measure  total  oxides  of  nitrogen  (NO 
-I- NO])  and  not  just  nitrict  oxide  (NO)  aa 
is  the  case  with  the  current  NDIR  an- 
ali^rs. 

Concurrent  with  the  change  in  exhaust 
gsis  analyzers,  changes  to  the  exhaust 
sample  conditioning  and  transport  sys¬ 
tem  were  pnqTOsed.  These  revisions  hi 
sample  line  length,  sample  transit  time, 
arrangements,  heating  requirements,  etc. 
were  considered  necessary  to  insure  ac¬ 
curate  results.  Calibration  procedures 
and  instnunent  checks  were  revised  ac¬ 
cordingly. 

Air-flow  measurement  of  gasoline- 
fueled  engines  was  also  proposed  in  or¬ 
der  to  provide  a  basis  for  calculating  the 
wet  to  dry  sample  correction  factor 
(Kw) ,  and  also  to  ccmipute  a  measured 
air-fuel  ratia  The  measured  air-fuel 
ratio  could  then  be  compared  to  the  air- 
furi  ratio  calculated  from  the  exhaust 
gas  constituents.  This  would  serve  as  the 
only  overall  system  quality  control  check. 
Measured  and  calcxUated  values  were  to 
agree  within  10  percent  for  a  valid  test. 

Several  changes  were  also  proposed  to 
the  test  cycle  for  both  gasoline-fueled 
and  Diesel  engines.  For  gasoline-fueled 
engines  a  cheinge  to  engine  torque  to  de¬ 
fine  the  various  operating  modes  (in¬ 
stead  of  engine  manifold  vacuum)  for 
the  9-mode  test  was  most  significant.  Two 
other  related  changes  in  the  9-mode  test 
procedures  were  proposed.  First,  time  in 
mode  was  increased  to  a  imiform  60  sec¬ 
onds  for  each  mode.  Second,  the  number 
of  cycles  per  test  was  reduced  from  4  to 
2. 

Only  one  siguiificant  change  was  made 
in  the  Diesel  13-mode  test  cycle.  The 
time  in  mode  was  reduced  from  10  min¬ 
utes  per  mode  to  5  minutes  per  mode  to 
significantly  reduced  the  time  required 
to  complete  an  entire  test. 

The  90-day  comment  period  on  the 
proposed  rules  ended  August  23,  1976. 
Tw'enty-two  (22)  commenters  responded 
to  the  request  for  comments.  The  bulk 
of  the  comments  received  were  from  the 
heav>'-duty  engine  manufacturers.  After 
analyzing  the  comments,  EPA  identified 
several  major  issues  associated  with  the 
proposed  action.  They  are:  (1)  lead  time, 
(2)  need  for  revised  test  procedures  and 
instrument  changes,  (3)  gasoline  emis¬ 
sion  test  cycle,  percent  torque  values,  (4) 
emission  standards.  (5)  technological 
impact,  (6)  fuel  economy,  (7)  perform¬ 


ance,  (8)  engine  and  vehicle  costs,  (9) 
certificaticm  and  testing  costs,  (10)  cost 
effectiveness,  and  (11)  medium -duty 
Diesel  engine  test  procedures.  Each  of 
these  issues  is  discussed  in  this  preamble. 

In  response  to  the  comments,  EPA  in 
this  finid  rulemaking  has  made  6  signifi¬ 
cant  revisions  to  the  regulations  initially 
proposed: 

1.  For  1979  only,  optional  use  of  the 
existing  test  proc^ures  and  instrumen¬ 
tation  will  be  allowed.  Standards  gen¬ 
erally  equivalent  in  stringency  to  these 
newly  promulgated  standards  will  be  re¬ 
quired  to  be  met  for  1979  when  using 
toese  optional  procedures.  In  addition, 
optional  compliance  with  a  standard  of 
5  g/BHP-hr  HC-l-NOx  and  25  g/BH-hr 
CO  may  be  demonstrated  using  either 
the  existing  or  new  test  procedures.  All 
subsequent  emission  testing  (1980  and 
later)  will  be  by  the  new  test  procedures, 
with  the  exception  of  small  volume  man¬ 
ufacturers,  who  will  afford  the  option 
of  continuing  to  use  the  existing^  test 
procedures.  For  1980  and  subseq^uent 
model  years  compliance  may  be  demon - 
stnUed  to  the  originally  proposed  emLs- 
sicm  standards  (1.5  g/BHP-hr  HC,  25 
g/BHP-hr  CO,  and  10  g/BHP-hr 
-fNOx  or  the  more  stringent  (5  g/BHP- 
hr  HC+NOx  and  25  g/BHP-hr  CO)  levels 
at  the  option  of  the  manufacturer. 

2.  EPA  has  decided  not  to  promulgate 
tlie  proposed  35  percent  peak  smoke 
opacity  standard  for  Diesel  engines.  The 
current  50  percent  peak  smoke  opacity 
standard  will  remain  in  effect. 

3.  The  requirement  for  compliance, 
without  deviation,  with  a  specified  analy¬ 
sis  system  schematic  has  been  delete. 
Instead,  minimum  requirements  and 
performance  specifications  are  substi¬ 
tuted.  The  detailed  schematic  remains 
to  provide  guidance  only. 

4.  The  requirement  for  intake  alr-fiow 
measurement  for  gasoline-fueled  en¬ 
gines  was  deleted. 

6.  A  chemiluminescence  analyzer  was 
specified  for  NOx  measurement  in  the 
NPRM.  In  the  final  rule  a  chemilumi¬ 
nescence  analyzer  or  a  high  performance 
NDIR  analyzer  with  an  NOi  to  NO  con¬ 
verter  is  specified  for  NOx  measurement. 
An  option  to  allow  the  use  of  current 
NDIR  analyzers  with  an  NOj  to  NO  con¬ 
verter  is  also  included. 

6.  The  CO.  measurement  for  Diesel  en¬ 
gines,  required  in  the  NPRM,  is  made 
optional  in  the  final  rule. 

Discussion  or  Major  Issues 

LEAD  TIME 

The  commenters  claimed  that  there 
is  insufficient  lead  time  to  comply  with 
the  regulaticms  as  proposed  for  the 
1979  model  year.  ET*A’s  analysis  supports 
the  manufacturers’  claim  that  lead  time 
for  implementing  the  new  instrumenta¬ 
tion  and  test  procedures  is  tight  for 
the  1979  model  year.  Consequently,  EPA 
is  promulgating  the  emission  standards 
for  1979  and  subsequent  model  years, 
but  is  allowing  the  continued  use  of 
the  existing  test  procedures  and  instru- 
mentaticm  to  demonstrate  compliance 
for  1979.  All  subsequent  demonstra¬ 
tions  of  compliance  (1980  and  later)  will 
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be  only  by  the  new  test  procedures  (with 
the  exception  of  small  vcdume  manu> 
facturers) ,  and  compliance  may  be 
demonstrated  to  the  originally  proposed 
standards  (1.5  HC.  25  CO,  10  HC+NO. 
or  the  more  stringent  l^els  (5.0  HC 
+NO.,  25  (X))  at  the  option  of  the 
manufacturer. 

Heavy-duty  engine  test  data  sub¬ 
mitted  prior  to  the  1980  model  year  may 
be  used  In  subsequent  model  years’  cer¬ 
tification  without  regard  to  the  test 
procedure  used  to  generate  the  data.  Any 
heavy-duty  engine  that  Is  certified  In 
the  1979  model  year  may  be  certified 
for  1980  and  later  model  years  on  a 
carryover  basis  If  no  changes  In  the 


Test  PROCXSTJRX  SHI)  IlfSTRUMXNTATION 
Changes 

EPA  proposed  In  the  heavy-duty 
NPRM  various  equipment  specifications 
and  equipment  operational  procedures 
to  insure  that  the  emission  levels  are 
measured  accurately  and  precisely. 
Among  the  equipment  specifications  pro¬ 
posed  were  chexfilumlnescence  for  NOz 
measurement  (currently  measured  by 
NDIR) ,  heated  flame  Ionization  detector 
for  gasoline  engine  HC  measurement 
(currency  measured  by  NDIR),  Intake 
alr-fiow  measurement  for  gasoline-fueled 
engines,  and  COi  measurement  for  Diesel 
engines.  The  operational  procedures 
proposed  Included  analytical  system  leak 
checks,  HC  hang-up  checka,  and  re¬ 
sponse-time  checks.  More  detailed  an¬ 
alyzer  checkout,  optimization,  and  cali¬ 
bration  and  test  procedures  were  also 
pr(HH)sed. 

Ihe  coi^menters  questioned  the  need 
for  the  extensive  test  tnocedure  and 
instrumentation  changes  proposed.  After 
analyzing  the  manufactiirers’  comments 
and  re-evaluatlng  the  need  for  the  pro¬ 
posed  test  procedure  and  Instrumenta¬ 
tion  changes,  EPA  has  made  the  follow¬ 
ing  major  revisions  to  the  heavy-duty 
NPRM: 

(a)  The  requirement  for  use  of  a 
specified  analysis  system  designed  with¬ 
out  deviation  In  accordance  with  EPA’s 
schematic  diagram  has  been  deleted. 
Instead,  minimum  requirements  and 
performance  specifications  are  sulMti- 
tuted.  The  dettdled  schematic  diagram 
remains  to  provide  guidance  only. 

(b)  The  requirement  for  intake  air¬ 
flow  measurement  for  gasoline-fueled 
engines  was  deleted. 

(c)  A  chonllumlnescence  analyzer  or 
high  performance  NDIR  analyzer  with 


engine  are  made  to  the  1979  certified 
configuration  that  would  require  a  new 
demonstration  of  comidiance.  H  a  new 
demonstration  of  compliance  is  required 
because  of  design  or  (^bration  clumges 
on  the  1980  or  later  model  year  engine 
and/or  emission  control  systems,  the 
new  test  procedures  and  standards  will 
apply. 

The  following  chart  lists  the  optional 
combinations  of  emission  standards  and 
test  procedures  applicable  beginning  In 
1979.  These  optional  standards  are  not 
considered  to  be  absolutely  equivalent 
in  stringency  to  the  primary  standards 
but  are  being  allowed  to  ease  the  tight 
lead  time  situation. 


an  NOs  to  NO  converter  Is  specified  for 
NOz  measurement.  An  option  to  allow 
the  use  of  current  NDIR  analyzers  with 
an  NOz  to  NO  converter  is  also  included. 

(d).  The  COi  measurement  is  made 
(HTtlonal  for  Dles^  engines. 

Oiti&r  minor  changes  In  specifications, 
tolerances,  and  procedures  were  made 
to  provide  greater  fiexlUlity  In  comply¬ 
ing  with  the  regulations.  Detailed  dis¬ 
cussions  of  these  changes  can  be  found 
in  Appendix  I  ot  the  “Summary  and 
Analysis  (rf  Comments  to  the  NPRM: 
Revl^  Heavy-Duty  Engine  Regulatitms 
for  1979  and  Later  Model  Years”. 

Additimially,  varlatlcMis  from  the  test 
procedure  requirement  are  permitted  If 
equivalMicy  Is  iHoven. 

Recent  Investigations  related  to  the 
HC  measurement  systein  for  light-duty 
Diesels  have  Indicated  that  the  current 
procedure,  which  is  designed  to  measure 
essentially  all  HC  emissions,  may  result 
in  the  measurement  of  some  hydrocar¬ 
bons  that  do  not  contribute  to  the  for¬ 
mation  of  i^iotochemlccJ  smog.  It  has 
been  suggested  that  the  heated  sample 
system,  since  it  is  maintained  at  high 
temperature  (375*  F),  measures  HC 
compounds  in  the  vapor  state  that 
might  normally  condense  as  am)sols  In 
the  atmosphere  without  contributing  to 
smog  formation. 

The  standards  now  being  finalized  for 
heavy-duty  engines  Include  the  require¬ 
ment  for  measurement  of  HC  by  means 
of  a  heated  flame  ionization  detector 
(HFID) .  While  this  has  alwasrs  been  the 
procedure  fw  heavy-duty  Diesel  engines, 
the  use  of  an  HFID  for  gasoline  engines 
is  a  new  requirement.  The  requirement 
for  such  a  procediire  is  being  retained 
for  the  following  reasons  even  though 
the  issue  regarding  the  appropriateness 


of  measuring  HC  aerosols  is  not  yet  fully 
reserved: 

1.  The  new  heavy-duty  engine  stand¬ 
ards  are  interim  standards  which  were 
based  on  technology  limitations  and  not 
ultimate  air  quality  needs.  Air  quality 
needs  would  have  dictated  even  more 
stringent  standards.  TTiese  technology- 
based  standards  were  developed  by  con¬ 
sidering  the  lowest  emission  levels 
achievable  with  currently  available 
technology  and  with  measurements  be¬ 
ing  made  with  an  HFID.  Until  more 
stringent  long  term  standards  are 
adopted  based  on  air  quality  needs,  there 
is  no  need  to  address  further  the  issue 
regarding  what  HC  compounds  should 
or  should  not  he  regulated. 

2.  The  HC  standards  was  develcgied 
by  ctmslderlng  the  lowest  levri  currently 
a^levable  with  gasoline  engines.  This 
was  determined  to  be  1.0  g/BHP-hr  «i 
a  “cold  basis”  using  a  ncm-dlsperslve 
infrared  analjrzer.  The-  new  standards 
were  adjusted  upward  to  1.5  g/BHP-hr 
to  account  for  the  fact  that  the  new 
procedure  using  an  HFID  results  in 
higher  amoimts  of  HC  being  recorded. 
This  approach  was  taken  to  allow  the  use 
of  an  HFID  which  avoids  HC  hang-up 
problons  and  provides  for  a  more  reliable 
and  repeatable  test. 

3.  Diesel  engines  certified  under  cur¬ 
rent  regulaticns,  on  the  average,  have 
had  HC  levels  well  below  the  lA  g/BHP- 
hr  standard  being  adopted  for  1979.  The 
average  HC  level  tor  1974  Diesel  certifl- 
catlOQ  engines  was  0.92  g/BHP-hr.  These 
measurements  were  on  a  total  HC  basis 
using  an  HFID.  Thus,  the  new  regula¬ 
tions  will  not  have  caused  any  undue 
hardship  on  Diesel  engine  manufacturers 
regardless  of  the  outcome  of  the  total 
HC  measurement  issue. 

4.  If  a  new  test  procediuc  would  be  de¬ 
veloped  which  eliminated  the  measure¬ 
ment  of  any  HC  compoimds  that  should 
not  be  counted,  these  interim  standards 
would  have  to  be  readjusted  to  reflect  the 
change.  At  least  in  the  case  of  Diesel 
engines  If  less  HC  was  going  to  be  meas¬ 
ured.  the  combined  HC  plus  NOz  stand¬ 
ard  would  have  to  be  lowered  to  retain 
the  desired  level  of  NOz  contiol.  That  is, 
without  changing  the  HC+Noz  stand¬ 
ard.  a  new  procedure  recording  less  HC 
would  allow  a  manufacturer  a  greater 
margin  in  the  effective  NOz  standard. 
The  result  would  be  to  require  less  than 
the  maximum  contred  NOz  achieve- 
able  with  current  technology.  This  would 
be  a  severe  compromise,  since  in  ^e 
case  of  IMesel  engines,  additional  NOc 
control  is  the  only  significant  Impact  of 
the  regulations. 

Gasoline  Emission  Test  Cyclk  Percent 
Torqxue  Values 

EPA  proposed  to  replace  the  19.  16, 10 
and  3  in-Hg  (manifold  vacuum)  load 
levels  in  the  9-mode  gasoline  Federal 
Test  Procedure  (FTP)  with  percent 
torque  values  of  10,  25,  55.  and  90,  re¬ 
spectively.  In  general,  the  gasoline  en¬ 
gine  manufacturers  disagreed  with  tha 
90  percent  and  55  percent  torque  equiva¬ 
lents  to  replace  the  3  In-Hg  and  10  in-Hg 
power  levels.  EPA  re-examined  its  data 
base  and  incorporated  into  it  data  sup- 


Kngbic  type 

Tent  procedures 
and 

Instrumentation 

Emiseion  standards  (grams 
per  brake  horsepowor-hour) 

Hydro- 

Hydro-  Carbon  cartxmz 
carbons  ■  mon-  plus 

oiide  oxides  of 
nitrogen 

Primary  itandards  applicable  to  1079  and  later. 

1.5 

26  lao 

2.1  6.0 

Optional  atandards  applicable  to  1079  model 
year  only. 

Dieeel..: . 

1.6 

25  lao 

OaeoUne  and 
dieeel. 

_ do . 

1.0 

25  5.0 

25  0.5 

<  Tbe  earrant  n^IzUona  for  smsoUne  engiiiM  sperify  hydrocarbon  inrAzurcmmt  by  nondiipmlTO  infrarod.  How¬ 
ever,  Uie  new  proMdoree  retrain  beat^  ftene  Ionization  detector  (HFID).  Tbe  empirical  HFID  to  NDIR  ratio  U 
about  1.6.  Tbe  current  prot^ures  lor  tUeeel  engines  already  require  a  H  FID  for  HC  measurement. 
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plied  by  the.commenten.  The  data  an¬ 
alysis  indicates  that  the  90  percent  and 
55  percent  torque  Taluee  were  correct. 
Most  importantly,  the  latest  truck  opera¬ 
tional  data  available  to  EPA  (CAPE-21) 
clearly  demonstrated  that  a  substantial 
amount  of  truck  operation  was  above  90 
percent.  EPA  has  therefore  retained  the 
proposed  percent  torque  values  in  the 
final  regulation. 

Emission  Standards 

In  general,  the  comments  submitted 
Indicated  that  the  proposed  heavy-duty 
standards  could  be  met  by  all  of  the 
manufacturers  with  the  use  of  currently 
available  emission  control  technology. 
The  majority  of  the  commenters  did  not 
object  to  the  proposed  gaseous  emission 
standards.  EPA  has  retained  the  pro¬ 
posed  gaseous  emission  standards  in  the 
final  regulation. 

Several  commenters  questioned  EPA’s 
rationale  for  proposing  to  reduce  the 
Diesel  smoke  c^>acity  from  60  percent  to 
35  perc«it  and  projected  losses  in  accel¬ 
eration  p^ormance  to  achieve  compli¬ 
ance.  Based  on  EPA’s  analysis,  it  appears 
that  the  Diesel  manufacturers  can  meet 
the  iN‘(HX>sed  peak  smoke  standard  with  a 
low  level  of  effort  and  little  or  no  cost. 
Nearly  all  Diesel  engine  families  already 
meet  a  peak  smoke  level  of  35  percent. 
On  the  other  hand,  an  air  quality  boie- 
fit  obtained  by  reducing  the  current  peak 
smoke  level  is  not  readily  identifiable. 
Moreover,  if  the  claimed  losses  in  accel¬ 
eration  in  fact  occur,  and  in  the  face  of 
majm:  technical  difficulties  in  enforcing 
in  the  field  the  difference  between  a  35 
percent  and  50  percent  opacity  standard, 
widesptread  misadjustment  in  the  field  to 
regain  a  performance  feature  important 
to  the  driver  might  be  common.  In  light 

the  above  facts,  EPA  deleted  the  pro¬ 
posed  35  percent  peak  smoke  (^acity  in 
the  final  rule.  The  current  50  percent 
peak  smoke  opacity  remains  in  effect. 

Technological  Impact  op  the  Proposed 
Emission  Standards 

All  the  manufacturers  indicated  that 
the  proposed  heavy-duty  emission  stand¬ 
ards  for  1979  could  be  met  with  the  use 
of  ciurenUy  available  emission  control 
technology.  Thus,  the  manufacturers  did 
not  take  issue  with  EPA’s  premise  that 
the  technology  to  meet  the  pr(^x)sed 
standards  is  available.  Rather,  the  com¬ 
menters  summarized  the  technological 
impact  of  the  proposed  standards.  Also, 
several  manufacturers  pointed  out  areas 
of  disagreement  in  the  supporting  docu¬ 
ments  to  this  r^;ulatory  action.  The 
most  important  issues  raised  by  the  man¬ 
ufacturers  are: 

1.  Catalyst  technology  may  be  neces¬ 
sary  for  gasoline  engines  to  meet  the  pro¬ 
pose  standards;  and, 

2.  The  proposed  standards  will  force 
discontinuance  of  naturally  aspirated 
Diesel  engines  and  require  the  use  of  in¬ 
tercoolers  and  turbochargers. 

On  the  first  point,  EPA  maintains  that 
the  proposed  emission  standards  are 
achi^able  with  currently  available  c(mi- 
tnd  technology.  Further,  EPA  believes 
that  the  standards  are  obtainable  with¬ 


out  the  use  of  catalysts  or  of  costly  and 
unproven  technology.  Clhe  Oeneral 
M^rs  statements  support  E3*A’s  posi¬ 
tion  on  this).  However,  EPA  recognizes 
that  catalyst  technology  may  be  an  al¬ 
ternative  for  some  manufacturers,  eiy>e- 
cially  if  fuel  economy  needs  to  be  msuci- 
mized  without  using  sophisticated  engine 
improvements. 

On  the  second  point,  EIPA  believes  that 
the  existing  trend  toward  Diesel  engines 
that  use  Intercoolers  smd  turbochargers 
is  only  marginally  related  to  the  emls- 
si(Hi  standards.  The  trend  toward  con¬ 
stant  speed  (55  mph)  heavy-duty  ve¬ 
hicles  equiiH>ed  with  an  engine  with  sig¬ 
nificant  torque  backup  is  in  response  to 
the  desire  for  improved  fuel  economy, 
not  emission  control.  The  manufacturers 
did  not  submit  data  that  would  demon¬ 
strate  that  turbochargers  and  intercool¬ 
ers  are  required  to  meet  the  emission 
standards.  Most  importantly,  a  maxi¬ 
mum  increase  of  only  4  percent  in  the 
use  of  turbocharges  may  occur.  There¬ 
fore.  EPA  views  the  costs  of  intercoolers 
and  turbochargers  as  not  being  properly 
chargeable  to  the  emission  control  stand¬ 
ards. 

Fuel  Economy 

Tlie  major  Diesel  engine  manufactur¬ 
ers  stated  that,  when  compared  to  fuel 
efficiency  of  existing  engines,  no  fuel 
economy  penalty  will  result  in  complying 
with  the  proposed  emission  standards 
though  some  potential  fuel  economy 
gains  may  be  foregone.  On  the  other 
hand,  the  gasoline  engine  manufactur¬ 
ers  have  claimed  fuel  economy  penalties 
ranging  from  zero  to  20  percent.  After 
evaluating  the  manufacturers’  com¬ 
ments,  EPA  concluded  that  Diesel  en¬ 
gines  will  not  suffer  any  real  fuel  econo¬ 
my  penalty  as  a  result  of  the  proposed 
action.  However,  gasoline  engines  may 
have  an  industry-wide  fuel  economy 
penalty  anywhere  from  zero  to  5  percent. 
(The  5  percent  figure  represents  a  pro¬ 
jection  of  a  sales  weighted  average  fuel 
economy  penalty  based  on  the  data  sub¬ 
mitted  by  the  Industry  and  assumes  very 
limited  use  of  cataljrst  control  technolo¬ 
gy.)  EPA  views  ,the  5  percent  limit  as  a 
worst-case  temporary  penalty  for  several 
reasons.  One  manufacturer,  accounting 
for  over  30  percent  of  the  market,  has 
indicated  that  he  will  be  able  to  produce 
in  model  year  1979  engines  equipped  with 
non-catalyst  technology  that  will  not  ex¬ 
perience  a  fuel  penalty.  Over  time,  other 
manufacturers  should  be  able  to  develop 
similar  technologies  for  use  on  their  en¬ 
gines.  Manufacturers  could  also  elect  to 
perfect  the  use  of  catalyst  technology  on 
heavy-duty  gasoline  engines  to  optimize 
fuel  economy. 

In  general,  utilization  of  fuel  effiicient 
emission  control  technologies  by  all  man¬ 
ufacturers  by  the  1979  model  year  is 
probably  precluded  at  this  time,  though 
in  one  to  three  years  after  that  manu¬ 
facturers  should  have  been  able  to  per¬ 
fect  these  systems.  Certainly  the  current 
operating  environment  for  heavy-duty 
engines  is  such  that  the  need  to  conserve 
energy  and  limit  operating  expenses  are 
recognized,  and  should  provide  engine 


manufacturers  an  incentive  to  develop 
fuel  efficient  technologies.  Ihus,  any 
fuel  penalty  vdilch  does  (xx;ur  in  1979 
should  disappear  in  one  to  three  years’ 
time. 

PERrORMANCE 

One  gasoline-fueled  engine  manufac¬ 
turer  claimed  that  the  imposition  of  the 
more  stringent  gaseous  emission  stand¬ 
ards  would  have  a  deleterious  effect  on 
vehicle  performance.  Based  on  evalua¬ 
tion  of  the  comments,  EPA  agrees  that 
some  loss  in  acceleration  for  gasoline- 
fueled  vehicles  could  occur  in  meeting 
the  proposed  emission  standards.  ’Ihe 
magnitude  of  these  possible  losses  and 
the  associated  Impacts  could  not  be 
quantified.  On  the  other  hand,  competi¬ 
tive  market  pressures  should  cause  man¬ 
ufacturers  to  maintain  more  than  ac¬ 
ceptable  levels  of  vehicle  performance  in 
their  products. 

Engine  and  Vehicle  Costs 

EPA  stated  in  the  preamble  to  the 
NPRM  that  the  retail  price  increase  per 
engine  would  be  approximately  $110  for 
gasoline  and  $120  for  Diesel.  Except  /or 
International  Harvester  Corp.  and  Gen¬ 
eral  Motors,  the  gasoline  engine  manu¬ 
facturers  agreed  fairly  closely  with 
EPA’s  estimate.  Averaging  Ford’s,  Chrys- 
ler’s  and  EPA’s  estimates  results  in  a 
cost  increase  of  $120  for  gasoline  ve¬ 
hicles.  This  cost  increase  projection 
($120)  will  replace  EPA’s  original  esti¬ 
mate  of  $110.  ^ 

The  Diesel  qianufacturers  claimed  the 
need  for  turbochargers  to  meet  the  pro¬ 
posed  regulations.  As  explained  in  the 
issue  on  technological  impact,  EPA  has 
concluded  that  turbochargers  are  used 
primarily  to  improve  fuel  economy.  A 
side  effect ’may  be  lower  emissions,  but 
EPA  estimates  that  to  meet  the  1979 
standards  improved  fuel  systems  and 
EGR  (exhaust  gas  recirculation)  will 
suffice,  at  a  total  projected  cost  of  $130. 

Over  a  five-year  period  it  will  cost  the 
industry  approximately  $350  millicoi  to 
comply  with  this  regulation  assuming  no 
fu^  penalty  occurs.  Approximately  $5 
million  of  this  is  the  cost  for  modifying 
industry  emission  test  cdls  to  ccmiply 
with  the  new  regulations  and  $6  to  $8 
million  for  recertification  of  engines.  If 
a  five  percent  fud  penalty  occurs  for 
gasoline-fueled  engines,  the  five-year 
costs  of  'compliance  increases  between 
$200  to  $560  million  depending  upon 
whether  the  fuel  penalty  is  Incurred  for 
one  year  only  or  all  five. 

Certification  and  Testing  Costs 

Several  manufacturers  commented 
that  EPA’s  estimates  of  the  costs  to  cer¬ 
tify  heavy-duty  engines  were  too  low. 
The  expense  of  running  a  certification 
program  for  heavy-duty  engines  is  not 
the  primary  bost  passed  on  to  the  v^icle 
purchaser.  ’The  emission  control  system 
hardware  is  the  major  factor.  But.  if  the 
manufacturers’  most  pessimistic  esti¬ 
mates  were  used,  the  overall  cost  effec¬ 
tiveness  of  this  regulation  would  not  be 
appreciably  affected.  Based  on  conversa¬ 
tions  with  independent  laboratories  and 
experience  with  EPA  contracts,  it  is  esti- 
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mated  that  certiAcation  costs  per  test 
engine  ill  be  approximately  the  same 
as  stated  In  the  draft  Environmental  and 
Inflationary  Impact  Statnnent: 


]>urabilily 
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For  the  typical  Diesel  engine  family 
with  3000  sales/year  and  a  3-year  certl- 
flcation  life,  the  straight-line  amortized 
coet  is  about  $10  per  engine.  Gasoline 
engine  families  will  have  lower  unit  costs 
due  to  larger  sale  volumes. 

Cost  Effectiveness 

Based  (m  the  re-evaluaticm  of  baseline 
emission  stnd  fud  economy  impacts,  the 
cost  effectiveness  of  the  standards  was 
recalculated. 

From  the  comments,  it  appears  that  a 
fuel  economy  penalty  (for  gasoline  en¬ 
gines)  of  zero  to  5  percent  may  result 
from  Imposing  the  proposed  relation 
(refer  to  discussion  of  the  Fuel  Eccmomy 
Issue  above) .  This  possible  fuel  econcMny 
impact  was  factored  into  the  cost  eOec- 
tlveness  ansJysis.  For  purposes  of  com- 
pariscm  with  other  programs,  a  mid¬ 
range  value  of  2.5  percent  fuel  economy 
penalty  was  assumed  for  gasoline  en¬ 
gines.  A  zero  percent  fuel  ecimomy  poi- 
alty  was  assumed  for  Diesel  engines.  The 
following  costs  effectiveness  figures  were 
obtained: 


Dollars  ($)  per  ton 

Hydro¬ 

carbon 

Carbon 

nionoiide 

Oxides  of 
nilrogen 
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The  results  indicated  that  at  moderate 
levels  of  fuel  economy  penalty,  this 
actlcm  remains  coet  effective.  ETA  has 
used  the  above  values  for  the  cost  effec¬ 
tiveness  of  this  regulation.  EPA  antici¬ 
pates  that  any  fuel  economy  penalty 
which  may  initially  (x:cur  will  most  likely 
disappear,  as  stated  previously.  This  will 
improve  the  cost  effectiveness  for  sub¬ 
sequent  model  years. 

Diesel  Engine  Test  Procedures  for 
Medium-Duty  Application 

Currently,  the  vast  majority  of  all 
Diesel  truck  engines  are  used  in  vehicles 
over  26,000  pounds  GVWR.  The  present 
Diesel  engine  test  procedure  was  de¬ 
signed  specifically  for  these  heavy-duty 
applications.  With  increased  fuel  prices, 
there  is  a  trend  toward  installing 
Diesels  in  lighter  trucks  for  medium- 
duty  (approximately  8,500-26,000  poimds 
GVWR)  amillcations.  EPA  solicited 
comments  on  changes  to  the  test  proce¬ 
dure  to  accommodate  this  trend. 

In  response  to  EPA's  request,  the  com- 
menters  recommended  the  following 
changes  in  the  Diesel  test  procedure:  (1) 
Optional,  less  severe  certiflcation  for 
trucks  up  to  26,000  pounds  GVWR,  (2) 
revised  durability  and  emission  test 
cycles,  and  (3)  useful  life  reduced  to  5 
years/50,000  miles.  The  commenters  did 


not  provide  any  substantial  InformaUoii 
or  data  that  could  be  relied  upon  m  a 
basis  for  developing  a  new  class,  test 
procedures,  (n*  a  redeflnltkm  of  useful 
life  for  a  Diesel  engine  In  medlum-dutgr 
applications.  Data  available  to  EPA  In¬ 
dicate  to  EPA  that  the  recommended 
changes  are  not  called  for. 

EPA  has  made  no  changes  in  the 
Diesel  engine  class  definition,  test  pro¬ 
cedures.  or  useful  life  at  this  time.  How¬ 
ever,  If  the  manufacturers  want  to 
certify  and  build  a  Diesel  engine  for 
medium-duty  application,  they  are  en¬ 
couraged  to  submit  data  that  demon¬ 
strate  that  the  current  Diesel  test  pro¬ 
cedures  are  unreascmable  or  unrealistic 
lor  emission  testing.  They  are  also  en¬ 
couraged  to  submit  data  and  rec(Hn- 
mendations  for  an  alternative  test  pro¬ 
cedure  that  would  be  appropriate  for  the 
engine  in  question.  Section  86.079-27, 
Special  Test  Procedures  (corresponds  to 
9  86.077-27  of  existing  regulations)  of 
the  regulations  provides  the  means  for 
the  manufacturers  to  request  special  test 
procedures  for  emlssicms  testing.  If  the 
test  procedures  specified  In  Subparts  D 
and  J  can  be  shown  to  be  unsatisfactory 
for  testing  of  a  particular  power  plant, 
the  Administrator  has  the  authority  to 
prescribe  alternate  procedures.  Since  it 
does  not  appear  that  there  Is  an  urgent 
requirement  for  such  modified  Diesel  en¬ 
gine  test  procedures,  9  86.079-27  should 
serve  as  an  adequate  interim  means  of 
dealing  with  this  issue  until  a  formal  test 
procedure  for  medium-duty  applicaticm 
can  be  promulgated,  should  the  need 
arise. 

Additional  Information 

Comments  which  were  received  in  re¬ 
sponse  to  the  NPRM  are  available  for 
inspection  and  copying  during  normal 
business  hours  at  the  U.S.  Environmen¬ 
tal  Protection  Agency,  Public  Informa¬ 
tion  Reference  Unit,  Room  2922  (EPA 
Library),  401  M  St.  SW.,  Washington, 
D.C.  20460.  As  provided  for  in  40  CFR 
Part  2,  a  reasonable  fee  may  be  charged 
for  copying  services. 

Single  copies  of  EPA’s  detailed  anal¬ 
ysis  of  comments  received,  entitled 
“Summary  and  Analysis  of  CMiunents  to 
the  NPRM:  Revised  Heavy-Duty  En¬ 
gine  Regulations  for  1979  and  Later 
Model  Years,”  dated  July  1977,  as  well 
as  copies  of  the  Final  Environmental 
Impact  Statement,  entitled  “Elnvlron- 
mental  Impact  Statement:  Emission 
Standards  for  New  Heavy-Duty  En¬ 
gines,”  dated  August  4,  1977,  are  avail¬ 
able  upon  request  from  the  Printing 
Management  Section  (PM-215),  U.S. 
Environmental  Protection  Agency,  401 
M  St.  SW.,  Washington,  D.C.  20460. 

Readers  are  alerted  that,  due  to  enact¬ 
ment  of  the  Clean  Air  Act  Amendments 
of  1977  on  August  7,  1977,  certain  pro¬ 
visions  of  the  regulations  applicable  to 
light-duty  motor  vehicles  intended  for 
sale  at  high -altitude  locations  which  are 
being  reprinted  herein  are  no  longer  in 
effect.  In  order  not  to  delay  the  issuance 
of  this  regulation,  these  provisions  have 
not  been  removed  from  this  document. 
EPA  intends  to  modify  its  high-altitude 
certification  regulations  in  the  near  fu¬ 


ture  in  order  to  conform  those  regula¬ 
tions  to  the  recently  enacted  law. 

Non: _ The  Envlmn  mental  Protection 

Agency  has  determined  that  this  document 
contains  a  major  regulation  requiring  prep- 
aiwUon  o€  an  Boonomio  Zmp^  Analysis 
under  ■xecutiTS  Orders  11821  and  11949,  and 
OlfB  Circular  A-107  and  oertiflee  that  an 
Economic  Impact  Analysis  has  been  pre¬ 
pared. 

Dated:  August  22,  1977. 

Douglas  M.  Costle, 
Administrator. 

40  CFR  Part  86  is  amended  as  follows: 

Subpart  A — General  Provision*  for  Emis¬ 
sion  Regulations  for  1977  and  Later 
Model  Year  New  Light-Duty  Vehicies, 
1977  and  Later  Model  Year  New  Light- 
Duty  Trucks,  and  for  1977  and  Later 
Model  Year  New  Heavy-Duty  Engines 

1.  Paragsaiih  Ca)  9  86.077-2  is  re¬ 
vised  to  read  as  follows: 

§  86.077—2  Definitions. 

(a)  The  definitions  in  this  section 
apply  to  this  subpart  and  also  to  Sub¬ 
parts  B,  D,  H,  I,  and  J  of  this  part. 

•  «  •  G  • 

2.  Paragraph  (a)  of  9  86.078-3  is  re¬ 
vised  to  read  as  follows: 

§  86.078—3  ^liwiniinrions. 

(a)  The  abbreviations  in  this  section 
apply  to  this  subpart  and  also  to  Sub¬ 
parts  B,  D.  H,  I,  and  J  of  this  part  and 
have  the  following  meanings : 

•  •  •  •  9 

3.  Section  86.079-2  is  revised  by  adding 
the  following  definitions  interspersed 
among  the  existing  definitions  in  al¬ 
phabetical  order. 

§  86.079—2  Definitions. 

•  •  •  *  • 

“Curb-i(Ue”  for  manual  transmission 
code  hea^-duty  engines  means  the 
manufacturer’s  recommended  engine 
speed  with  the  transmission  in  neutral  or 
with  the  clutch  disengaged.  For  auto¬ 
matic  transmission  code  heavy-duty  en¬ 
gines,  curb-idle  means  the  manufactur¬ 
er’s  recommended  engine  speed  with  the 
automatic  transmission  in  gear  and  the 
output  shaft  stalled. 

9  9  #  •  9 

“Dsmamometer-idle”  for  automatic 
transmission  code  heavy-duty  engines 
means  the  manufacturer’s  recommended 
engine  speed  without  a  transmission  that 
simulates  the  recommended  engine  speed 
with  a  transmission  and  with  the  trans¬ 
mission  in  neutral. 

9  9  9  9  9 

“Gross  vehicle  weight  rating” 
(GVWR)  means  the  value  specified  by 
the  manufacturer  as  the  maximum  de¬ 
sign  loaded  weight  of  a  single  vehicle. 

“Hang-up”  refers  to  the  process  of 
hydrocarbon  molecules  being  absorbed, 
adsorbed,  condensed,  or  by  any  other 
method  removed  from  the  sample  fiow 
prior  to  reaching  the  instrument  detec¬ 
tor.  It  also  refers  to  any  subsquent  de¬ 
sorption  of  the  molecules  into  the  sample 
flow  when  they  are  assumed  to  be  absent. 
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“Intermediate  q;>eed’*  mean*  peak 
torque  speed  if  peak  torque  speed  oocun 
between  60  and  75  perc^t  of  rated  speed. 

If  the  peak  torque  speed  is  less  than  60 
percent  of  rat^  speed,  intermediate 
speed  means  60  percent  of  rated  speed. 

If  the  peak  torque  speed  is  greater  than 
75  percent  of  rated  speed,  intermediate 
speed  means  75  percent  of  rated  speed. 

•  •  •  •  • 

4.  A  new  !  86.079-10  is  added  and 
reads  as  fellows: 

§  86.079-10  Emission  standards  for 
1979  gasoiine-fuelrd  heavjr-duty  en¬ 
gines. 

(a)  Exhaust  emissions  from  new  1979 
model  year  gasoline-fueled  heavy-duty 
engines  shall  not  exceed  one  of  the  three 
following  standards,  to  be  selected  at 
the  manufacturer’s  option: 

(1)  As  measured  in  Subpart  D  of  this 
part: 

(1)  Hydrocarbons.  1.5  grams  per  brake 
horsepower  hour. 

(ii)  Carbon  monoxide.  25  grams  per 
brake  horsepower  hour. 

(iii)  Hydrocarbons  plus  oxides  of  ni¬ 
trogen.  10  grams  per  brake  horsepower 
hour. 

(2)  As  measiured  in  Subpart  H  of  this 
part: 

(i)  Hydrocarbons.  1.10  gram  per  brake 
horsepower  hour. 

(ii)  Carbon  monoxide.  25  grams  per 
brake  horsepower  hour. 

(iii)  Hydrocarbons  plus  oxides  of  ni¬ 
trogen.  9.5  grams  per  brake  horsepower 
hour. 

(3)  As  measured  in  Subpwirts  D  or  H 
of  this  part: 

(1)  Hydrocarbons  plus  oxides  of  nitro¬ 
gen.  5  grams  i>er  brake  horsepower  hour. 

(ii)  Carbon  monoxide.  25  grams  per 
brake  horsepower  hour. 

(b)  [Reserved!. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  new  1979  and  later  model  year 
gasoline-fueled  heavy-duty  engine. 

(d)  Every  manufacturer  of  new  motor 
vehicle  engines  subject  to  the  standards 
prescribed  in  this  sectlcm  shall,  prior  to 
taking  any  of  the  actions  specified  in 
section  203(a)(1)  of  the  Act,  test  or 
cause  to  be  tested  motor  vehicle  engines 
In  accordance  with  applicable  proce¬ 
dures  in  Subparts  D  or  H  of  this  part 
to  ascertain  that  such  test  engines  meet 
the  requlremoits  of  paragrapihs  (a)  and 
(c)  of  this  section. 

5.  A  new  S  86.079-11  is  added  and  reads 
as  follows: 

§  86.079—11  Emission  standards  for 
1979  Diesel  heavy-duty  engines. 

(a)  Exhaust  emissions  from  new  1979 
model  year  Diesel  heavy-duty  engines 
shall  not  exceed  one  of  the  two  follow¬ 
ing  standards,  to  be  selected  at  the  man¬ 
ufacturer’s  option: 

(1)  As  measured  in  Subparts  D  or  J 
of  this  part: 

(D  Hydrocarbons.  1.5  grams  p>er  brake 
horsepower  hour. 

(U)  Carbon  monoxide.  25  grams  i>er 
brake  horsepower  hour. 
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(UD  Hydrocarbons  plus  oxides  of  sl- 
trogen.  10  grains  per  brake  horsepower 
hour. 

(3)  As  measured  in  Subpart  D  or  J  of 
this  part: 

(I)  Hydrocarbons  plus  oxides  of  nitro¬ 
gen.  S  grams  pier  brake  horsepower  hour. 

(II)  Carbon  monoxide.  25  grams  per 
brake  horsepower  hour. 

(b)  (1)  ’The  opacity  of  smoke  emis¬ 
sions  from  new  1979  and  later  model 
year  Diesel  heavy-duty  engines  shall  not 
exceed: 

(1)  20  i)ercent  during  the  engine  ac- 
celeraticm  mode. 

(ii)  15  p)ercent  during  the  engine  lug¬ 
ging  mode. 

(iii)  50  p>ercent  during  the  p>eaks  in 
either  mode. 

(2)  The  standards  set  forth  in  para¬ 
graph  (b)(1)  of  this  section  refer  to  ex¬ 
haust  smoke  emissions  generated  imder 
the  conditions  set  forth  in  Subpart  I  of 
this  part  and  measured  and  calculated 
in  accordance  with  those  procedures. 

(c)  [Reserved! 

(d)  Every  manufacturer  of  new  motor 
vehicle  engines  subject  to  the  standards 
prescribed  in  this  section  shall,  prior  to 
taking  any  of  the  actions  specified  in 
section  203(a)(1)  of  the  Act,  test  or 
cause  to  be  tested  motor  vehicle  engines 
in  accordance  with  applicable  proce¬ 
dures  in  Subpart  D,  I,  or  J  of  this  part 
to  ascertain  that  such  test  engines  meet 
the  requirements  of  paragraphs  (a)  and 
(b)  of  this  section. 

6.  Section  86.079-21  is  amended  to 
read  as  follows: 

§86.079—21  Appliralion  for  cerlifira- 
tion. 

(a)  A  separate  application  for  a  cer¬ 
tificate  of  conformity  shall  be  made  for 
each  set  of  standan^  and  each  class  of 
new  motor  vehicles  or  new  motor  vehicle 
engines.  Such  application  shall  be  made 
to  the  Administrator  by  the  manufac¬ 
turer  and  shall  be  updat^  and  corrected 
by  amendment. 

(b)  The  application  shall  be  in  writ¬ 
ing,  signed  by  an  authorized  representa¬ 
tive  of  the  manufacturer,  and  shall  in¬ 
clude  the  following: 

(1)  Identification  and  description  of 
the  vehicle  (or  engines)  covered  by  the 
application  and  a  description  of  their 
engine  (vehicles  only),  emission  control 
system,  and  fuel  system  components. 
’This  shall  include  a  detailed  description 
of  each  AECD  to  be  installed  in  or  on 
any  certification  test  vehicle  (or  certifi¬ 
cation  test  engine) . 

(2)  Projected  U.S.  sales  data  sufficient 
to  enable  the  Administrator  to  select  a 
test  fleet  representative  of  the  vehicles 
(or  engines)  for  which  certification  is 
requested. 

(3)  A  description  of  the  test  equipment 
and  fuel  proposed  to  be  used. 

(4)  (i)  A  description  of  the  proposed 
mileage  (or  service)  accmnulation  pro¬ 
cedure  for  durability  testing. 

(ii)  A  description  of  the  test  pro¬ 
cedures  to  be  us^  to  establish  the  evapo¬ 
rative  emission  deterioration  factors  re¬ 
quired  to  be  determined  and  supplied  in 
S  86.079-23  (a)  (2). 


(5)  A  statement  of  recommended 
maintenance  and  procedures  necessary 
to  assure  that  the  vehicles  (or  engines) 
covered  by  a  certificate  of  conformity 
in  operation  conform  to  the  regulations, 
and  a  description  of  the  program  for 
training  of  personnel  for  such  mainte¬ 
nance,  and  the  equipment  required. 

(6)  At  the  option  of  the  manufacturer, 
the  proposed  composition  of  the  emis¬ 
sion-data  and  durability-data  test  fleet. 

(c)  Complete  copies  of  the  application 
and  of  any  amendments  thereto,  and  all 
notifications  under  Si  86.079-32,  86.079- 
33.  and  86.079-34  shall  be  submitted  in 
such  multiple  copies  as  the  Administra¬ 
tor  may  require. 

(d)  Incomplete  light  duty  trucks  shall 
have  a  maximum  completed  curb  weight 
and  maximum  completed  frontal  area 
specified  by  the  manufacturer. 

7.  New  ii  86.079-22  through  86.079-25 
are  added  and  read  as  follows: 

§  86.079—22  Approval  of  application 
for  certification ;  test  fleet  s^e«*tk>ns. 

(a)  After  a  review  of  the  application 
for  certification  and  any  other  informa¬ 
tion  which  the  Administrator  may  re¬ 
quire,  the  Administrator  may  approve 
the  application  and  select  a  t^t  fleet  in 
accordance  with  i  86.079-24. 

(b)  ’The  Administrator  may  disapprove 
in  whole  or  in  part  an  application  for 
certification  for  reasons  including  in¬ 
completeness,  inaccuracy.  Inappropriate 
proposed  mileage  (or  service)  accumula¬ 
tion  procedures,  test  equipment,  or  fuel, 
and  incorporation  of  defeat  devices  in 
vehicles  (or  on  engines)  described  by 
the  application. 

(c)  Where  any  part  of  an  application 
is  rejected,  the  Administrator  shall  no¬ 
tify  the  manufacturer  in  writing  and 
set  forth  the  reasons  for  such  rejection. 
Within  30  days  following  receipt  of  such 
notification,  the  manufacturer  may  re¬ 
quest  a  hearing  on  the  Administrator’s 
determination.  The  request  shall  be  in 
writing,  signed  by  an  authorized  repre¬ 
sentative  of  the  manufacturer  and  shall 
include  a  statement  specifying  the  man¬ 
ufacturer’s  objections  to  the  Administra¬ 
tor’s  determinations,  and  data  in  sup¬ 
port  of  such  objectiems.  If,  after  the  re¬ 
view  of  the  request  and  suppKjrting  data, 
the  Administrator  finds  that  the  request 
raises  a  substantial  factual  issue,  he  shall 
provide  the  manufacturer  a  hearing  in 
accordance  with  i  86.078-6  with  respect 
to  such  issue. 

(d)  ’The  Administrator  does  not  ap¬ 
prove  the  test  procedures  for  establishing 
the  evaporative  emission  deterioration 
factors.  ’The  manufacturer  shall  submit 
the  procedures  as  required  in  9  86.079-21 

(b)  (4)  (ii)  prior  to  the  Administrator’s 
selection  of  the  test  fleet  under  9  86.079- 
24(b)  (1)  and  if  such  procedures  will  in¬ 
volve  testing  of  durability-data  vehicles 
selected  by  the  Administrator  or  elected 
by  the  manufacturer  under  9  86.079-24 

(c)  (1) ,  prior  to  initiation  of  such  testing. 
§  86.079—23  Retpiired  data. 

(a)  nie  manufactmer  shall  perform 
the  tests  required  by  the  applicable  test 
procedures,  and  submit  to  the  Adminis- 
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trator  the  following  Information;  Pro¬ 
vided.  however,  TTiat:  ' 

(1)  If  requested  by  the  manufacturer, 
the  Administrator  may  waive  any  re¬ 
quirement  of  this  section  for  testing  of 
vehicles  (or  engines)  for  which  emission 
data  are  available,  or  will  be  made  avail¬ 
able,  under  the  provisions  of  S  86.079-29, 
or 

(2)  If  requested  by  the  manufacturer, 
the  Administrator  may  waive  any  re¬ 
quirement  of  this  section  for  testing  of 
vehicles  at  zero  kilometers  of  operation. 

(b)  (1)  Exhaust  emission  durability 
data  on  such  vehicles  (or  engines)  tested 
in  accordance  with  applicable  test  pro¬ 
cedures  and  in  such  nxunbers  as  specified, 
which  will  show  the  performance  of  the 
systems  installed  on  or  incorporated  in 
the  vehicle  (or  engine)  for  extended 
mileage  (or  extended  operation) ,  as  well 
as  a  record  of  all  pertinent  maintenance 
(all  maintenance  and  servicing  for 
heavy-duty  engines^  performed  on  the 
test  vehicles  (or  test  engines).  Records 
of  maintenance  and  servicing  of  heavy- 
duty  engines  performed  prior  to  the  zero- 
hour  point  do  not  need  to  be  submitted 
but  must  be  maintained. 

(2)  Evaporative  emission  deterioration 
factors  for  each  evaporative  emission 
family — evaporative  emission  control 
system  ccMnbination  and  all  test  data 
that  are  derived  from  testing  described 
under  S  86.079-21  (b)  (4)  (11)  designed  and 
conducted  in  accordance  with  good 
engineering  practice  to  assure  that  the 
vehicles  covered  by  a  certificate  issued 
tmder  {  86.079-30  will  meet  the  evapora¬ 
tive  emission  standards  in  S  86.078-8  or 
§  86.079-9,  as  appropriate,  for  the  useful 
life  of  the  vehicle. 

(c)  Emission  data. 

(1)  Certificatiori  vehicles.  <i)  Emission 
data  on  such  vehicles  tested  in  accord¬ 
ance  with  applicable  test  procedures  and 
in  such  numbers  as  specified,  which  will 
show  their  emissions  after  zero  kilometers 
(zero  miles)  and  6,436  kilometers  (4,000 
miles)  of  operation. 

(11)  Emission  data  on  those  vehicles 
selected  under  $  86.079-24(b)  (1)  (v)  and 
§  86.079-24 (b)  (1)  (vii)  (D)  and  tested  in 
accordance  with  the  applicable  test 
procedures  of  this  subpart  and  in  such 
numbers  as  therein  specified,  which  shall 
be  tested  at  zero  kilometers  (zero  miles) 
at  any  altitude,  and  xmder  high-altitude 
conditions  after  6,436  kilometers  (4,000 
miles)  of  operation  at  any  altitude. 

(2)  Certification  engines.  Emission 
data  on  such  engines  tested  in  accord¬ 
ance  with  applicable  emission  test  pro¬ 
cedures  and  in  such  numbers  as  specified, 
which  will  show  their  emissions  after  125 
hours  of  operaticm.  A  zero-hour  test  may 
be  performed  after  the  engine  has  been 
approved  by  the  Administrator  to  begin 
service  accumulation. 

(d)  A  statement  that  the  veliicles  (or 
engines)  for  which  certification  is  re¬ 
quested  conform  to  the  requirements  in 
§  86.078-5  (b),  and  that  the  descriptions 
of  tests  performed  to  ascertain  com¬ 
pliance  with  the  general  standards  in 
§  86.078-5 (b),  and  the  data  derived  from 
such  tests,  are  available  to  the  Admin¬ 
istrator  upon  request. 


(e)  (1)  A  statement  that  the  test  vehi¬ 
cles  (or  test  engines)  with  respect  to 
which  data  are  submitted  to  demonstrate 
compliance  with  S  S  86.078-8,  86.079-9, 
86.079-10,  86.079-11,  86.080-10,  or  86.080- 
11,  as  applicable,  are  in  all  material  re¬ 
spects  as  described  in  the  manufacturer’s 
application  for  certification,  have  been 
tested  in  accordance  with  the  applicable 
test  procedures  utilizing  the  fuels  and 
equipment  described  in  the  application 
for  certification  and  that  on  the  basis  of 
such  tests  the  vehicles  (or  engines)  con¬ 
form  to  the  requirements  of  the  regula¬ 
tions  in  this  part.  If  such  statements 
cannot  be  made  with  respect  to  any 
vehicle  (or  engine)  tested,  the  vehicle 
(or  engine)  shall  be  identified,  and  all 
pertinent  data  relating  thereto  shall 
be  supplied  to  the  Administrator.  If, 
on  the  basis  of  the  data  supplied  and 
any  additional  data  as  required  by  the 
Administrator,  the  Administrator  de¬ 
termines  that  the  test  vehicle  (or  test 
engine)  was  not  as  described  in  the  ap¬ 
plication  for  certification  or  was  not 
tested  in  accordance  with  the  applicable 
test  procedures  utilizing  the  fuels  and 
equipment  as  described  in  the  ap¬ 
plication  for  certification,  the  Admin¬ 
istrator  may  make  the  determination 
that  the  vehicle  (or  engine)  does  not 
meet  the  applicable  standards.  The  pro¬ 
visions  of  §  86.079-30 (b)  shall  then  be 
followed. 

(2)  For  evaporative  emission  durabil¬ 
ity,  the  statement  of  compliance  with 
paragraph  (b)  (2)  of  this  section. 

§  86.079-24  Test  vehicles  and  engines. 

(a)  (1)  The  vehicles  or  engines  covered 
by  an  application  for  certification  will 
be  divided  into  groupings  of  engines 
which  are  expected  to  have  similar  emis¬ 
sion  characteristics  throughout  their 
useful  life.  Each  group  of  engines  with 
similar  emission  characteristics  shall  be 
defined  as  a  separate  engine  family. 

(2)  To  be  classed  in  the  same  engine 
family,  engines  must  be  identical  In  all 
the  following  respects: 

(1)  The  cylinder  bore  center-to-center 
dimensions. 

(ii)  The  dimension  from  the  centerline 
of  the  crankshaft  to  the  centerline  of  the 
camshaft. 

(lii)  The  dimension  from  the  center- 
line  of  the  crankshaft  to  the  top  of  the 
cylinder  block  head  face. 

(iv)  The  cylinder  block  configuration 
(air  cooled  or  water  cooled;  Li-6,  90* 
V-8.  etc.) . 

(v)  The  location  of  intake  and  exhaust 
valves,  (or  ports)  and  the  valve  (or  port) 
sizes  (within  a  H-inch  range  on  the 
valve  head  diameter  or  within  10  percent 
on  the  port  area) . 

(vl)  The  method  of  air  aspiration. 

(vii)  The  combustion  cycle. 

(vill)  Catalytic  converter  characteris¬ 
tics. 

(ix)  Thermal  reactor  characteristics. 

(x)  Type  of  air  inlet  cooler  (e.g.,  inter¬ 
coolers  and  after-coolers)  for  Diesel 
heavy-duty  engines. 

(3)  Engines  identical  in  all  the  re¬ 
spects  listed  in  paragraph  (a)  (2)  of  this 
section  may  be  further  divided  into  dif¬ 
ferent  engine  families  if  the  Adminis¬ 


trator  determines  that  they  may  be  ex¬ 
pected  to  have  different  emission  charac¬ 
teristics.  This  determination  will  be 
based  upon  a  consideration  of  the  follow¬ 
ing  features  of  each  engine. 

(i)  The  bore  and  stroke. 

(ii)  The  surface-to-volume  ratio  of  the 
nominally  dimensioned  cylinder  at  the 
top  dead  center  position. 

(iii)  The  intake  manifold  induction 
port  size  and  configuration. 

(iv)  The  exhaust  manife^d  port  size 
and  configuration. 

(V)  The  Intake  and  exhaust  valve  sizes. 

(vi)  The  fuel  system. 

(vii)  The  camshaft  timing  and  igni¬ 
tion  or  injection  timing  characteristics. 

(4)  Where  engines  are  of  a  type  W’hlch 
cannot  be  divided  into  engine  families 
based  upon  the  criteria  listed  in  para¬ 
graphs  (a)  (2)  and  (3)  of  this  section, 
the  Administrator  will  establish  families 
for  those  engines  based  upon  the  features 
most  related  to  their  emission  charac¬ 
teristics. 

(5)  The  gasoline-fueled  vehicles  cov¬ 
ered  by  an  application  for  certification 
will  be  divided  into  groupings  which  are 
expected  to  have  similar  evaporative 
emission  characteristics  throughout  their 
useful  life.  Each  group,  of  vehicles  with 
similar  evaporative  emission  character¬ 
istics  shall  be  d^lned  as  a  separate  evap¬ 
orative  emission  family. 

(6)  To  be  classed  in  the  same  evapora¬ 
tive  emission  ftunily,  vehicles  must  be 
identical  in  all  of  the  following  respects : 

(i)  Type  of  vapor  storage  device  (e.g., 
canister,  air  cleaner,  crankcase). 

(ii)  Basic  canister  design. 

(iii)  Fuel  system. 

(7)  Where  v^Uoles  are  of  a  type  which 
cannot  be  divided  into  evaporative  emis¬ 
sion  families  based  on  the  criteria  listed 
above,  the  Administrator  wUl  establish 
families  for  those  vehicles  based  upon  the 
features  most  rdated  to  their  evapora¬ 
tive  emission  characteristics. 

(b)  Emission  data:  (1)  Emission-data 
vehicles.  Paragraph  (b)  (1)  of  this  sec¬ 
tion  applies  to  Bght-duty  vehicle  and 
light-duty  truck  emission-data  vehicles. 

(1)  Vehicles  will  be  chosen  to  be  op¬ 
erated  and  tested  for  emission  data  based 
upon  the  engine  family  groupings. 
Within  each  engine  family,  the  require¬ 
ments  of  this  paragraph  must  be  met. 

(ii)  Vehicles  of  each  engine  family  will 
be  divided  into  «igine  displacement-ex¬ 
haust  emission  control  system  cc«nbina- 
tions  as  ariplicable.  A  projected  sales 
volume  will  be  established  few:  each  com¬ 
bination  for  the  model  year  for  which 
certification  is  sought.  One  vehicle  of 
each  combination  will  be  selected  in 
order  of  decreasing  projected  sales  vol¬ 
ume  until  70  percent  ol  the  projected 
sales  of  a  manufactiu^r’s  total  produc¬ 
tion  of  vehicles  of  that  engine  family  is 
represented,  or  until  a  maximum  of  four 
vehicles  is  selected.  If  any  single  .combi¬ 
nation  represents  over  70  percent,  then 
two  vehicles  of  that  (x>mbinatlon  may  be 
selected.  The  vehicle  selected  for  each 
combination  will  be  specified  by  the  Ad¬ 
ministrator  as  to  such  features  as  engine 
code,  transmission  type,  fuel  system,  and 
inertia  weight  class. 
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(111)  The  Administrator  may  select  a 
maximum  of  four  additional  yehlcles 
within  each  engine  family  based  upon 
features  indicating  that  they  may  have 
the  highest  emission  levels  of  the  ve¬ 
hicles  in  that  engine  family.  In  selecting 
these  vehicles,  the  Administrator  will 
consider  such  features  as  the  emission 
control  system  combination,  induction 
system  characteristics,  ignition  system 
characteristics,  fuel  system,  rated  horse¬ 
power,  rated  torque,  compression  ratio, 
inertia  weight  class,  transmission  op- 
ticms.  and  axle  ratios. 

(iv)  If  the  vehicles  selected  in  accord¬ 
ance  with  paragraphs  (b)(1)  (li)  and 
(iii)  of  this  section  do  not  represent  each 
engine-system  combination,  then  one  ve¬ 
hicle  of  each  engine-system  combination 
not  represented  will  be  selected  by  the 
Administrator.  Tlie  vehicle  selected  shall 
be  of  the  engine  displacement  with  the 
largest  projected  sales  volume  of  vehicles 
with  the  control  system  combination  in 
the  engine  family  and  will  be  designated 
by  the  Administrator  as  to  such  features 
as  transmission  type,  fuel  system,  and 
inertia  weight  class. 

(V)  The  Administrator  will  also  select 
one  vehicle  for  each  engine-system  com- 
binatum  within  an  engine  family  for 
which  vehicles  are  to  be  sold  to  ultimate 
purchasers  at  high  altitude. 

(vi)  The  Administrator  may  combine 
testing  requirements  for  any  vehicle  se¬ 
lected  under  paragraph  (b)(1)  (v)  or 
(b)  (1)  (vil)  (D)  of  this  section  with  the 
testing  requirements  for  any  similar  ve¬ 
hicle  in  the  same  engine-system  c(xnbi- 
nation  selected  under  paragraph  (b)(1) 
(ii).  (iii),  or  (iv)  of  t^  section  or  any 
similar  vehicle  in  the  same  engine-sys¬ 
tem,  evaporative  emission  family,  evapo¬ 
rative  emission  control  system  ccxnbina- 
tion  selected  under  paragraph  (b)(1) 
(vii)  (A)  or  (B)  of  this  section.  The  test¬ 
ing  requirements  may  be  combined  by 
the  Administrator  requiring  a  vehicle 
selected  for  testing  under  paragraphs 
(b)(1)  (ii),  (hi),  (iv).  (vii)  (A),  or  (vU) 

(B)  of  this  section  to  be  modified  (if 
necessary)  after  mileage  accumulation 
and  emission  testing  for  the  purpose  of 
demonstrating  compliance  with  §  86.079- 
23(b)  (l)(il). 

(vii)  (A)  Vehicles  of  each  evaporative 
emission  family  will  be  divided  into 
evaporative  emission  control  systems. 
One  vehicle  of  each  evaporative  emission 
control  system  within  the  evaporative 
emission  family  will  be  selected. 

(B)  The  Administrator  may  select  a 
maximum  of  four  (4)  additional  vehicles 
within  each  evaporative  emission  family 
based  upon  features  indicating  that  they 
may  have  the  highest  evaporative  emis¬ 
sion  levels  of  vehicles  in  that  family. 

(C)  The  Administrator  may  determine 
that  the  vehicles  selected  imder  para¬ 
graph  (b)(1)  (ii)  through  (iv)  of  this 
section  may  be  used  to  satisfy  the  re¬ 
quirements  of  paragraph  (b)(1)  (vii) 
(A)  and  (B)  of  this  section. 

(D)  The  Administrator  will  also  select 
one  vehicle  for  each  eviq;>orative  emis- 
sicm  control  system  within  each  evapora¬ 
tive  family  for  wdilch  vehicles  are  to  be 
sold  at  high  altitude. 


(E)  Vehicles  selected  und^  paragraph 
(b)(1)  (V)  of  this  sectlGQ  may  be  used 
to  satisfy  the  requirements  of  paragnq;>h 
(b)  (1)  (vii)  (D)  of  this  section. 

(2)  Gasoline-fueled  heavy-duty  emis¬ 
sion-data  engines.  Paragrai^  (b)  (2)  of 
this  section  applies  to  gas<riine-fueled 
heavy-duty  emission-data  engines. 

(i)  Engines  will  be  chosen  to  be  run 
for  emission  data  based  upon  the  engine 
family  groupings.  Within  each  engine 
family,  the  requirements  of  this  para¬ 
graph  must  be  met. 

(ii)  Engines  of  each  engine  family  will 
be  divided  into  engine  dist^acement-ex- 
haust  emission  control  system  combina- 
ticms.  A  projected  sales  volume  will  be 
established  for  each  combination  for  the 
applicable  model  year.  One  engine  of 
each  combination  will  be  selected  in 
order  of  decreasing  projected  sales 
volume  until  70  percent  of  the  projected 
sales  of  a  manufacturer’s  total  produc¬ 
tion  of  engines  of  that  family  is  repre¬ 
sented.  or  until  a  maximum  of  four  en¬ 
gines  is  selected.  'Hie  engines  selected 
for  each  cxxnbination  will  be  specified  by 
the  Administrator  as  to  fuel  system. 

(iii)  The  Administrator  may  select  a 
maximum  of  two  additicmal  engines 
within  each  engine  family  based  upon 
features  indicating  that  they  may  have 
the  highest  emissicm  levels  of  the  engines 
in  that  engine  family.  In  selecting  these 
engines,  the  Administrator  will  consider 
such  features  as  the  exhaust  emission 
control  system,  inducticm  system  charac¬ 
teristics.  igniticm  system  characteristics, 
fuel  systwn,  rated  horsepower,  rated 
torque,  and  compression  ratio. 

(iv)  If  the  entries  selected  in  accord¬ 
ance  with  paragraphs  (b)  (2)  (ii)  and 
(ill)  of  this  section  do  not  represent  each 
engine  displacement-exhaust  emtssion 
control  system  combination,  then  one  en¬ 
gine  of  each  engine  displacement-ex¬ 
haust  emissicm  contr(4  system  combina¬ 
tion  not  represented  shall  be  selected  by 
the  Administrator. 

(3)  Diesel  heavy-duty  emission-data 
engines.  Paragraph  (b)(3)  of  this  sec- 
tkm  applies  to  Diesel  heavy-duty  emis¬ 
sion-data  engines. 

(i)  Engines  ^11  be  chosen  to  be  run 
for  emission  data  based  upon  engine 
family  groupings.  Within  each  engine 
family,  the  requirem«its  of  this  para¬ 
graph  must  be  met. 

(ii)  Engines  of  each  engine  family  will 
be  divided  into  groups  based  upon  their 
exhaust  emission  control  systems.  One 
engine  of  each  engine-system  combina¬ 
tion  shall  be  run  for  smoke  emission  data 
and  gaseous  emission  data  as  prescribed 
in  §  86.079-26 (c)  (3).  Either  the  com¬ 
plete  gaseous  emission  test  or  the  com¬ 
plete  smoke  test  may  be  (inducted  first. 
Within  each  combination,  the  engine 
that  features  the  highest  fuel  feed  per 
stroke,  primarily  at  the  speed  of  maxi¬ 
mum  rated  torque  and  secondarily  at 
rated  speed,  will  usually  be  selected.  If 
there  are  military  engines  with  higher 
fuel  rates  than  other  engines  in  the  same 
engine  system  combinaticms,  then  one 
military  engine  shall  be  also  selected.  The 
engine  with  the  highest  fuel  feed  per 
stroke  will  usually  be  selected. 


(ill)  The  Administrator  may  select  a 
maximum  of  •  one  additional  engine 
within  each  engine-system  combination 
based  upon  features  indicating  that  it 
may  have  the  highest  emission  levels  of 
the  engines  of  that  combination.  In  se¬ 
lecting  this  engine,  the  Administrator 
will  consider  such  features  as  the  in¬ 
jection  system,  fuel  system,  compres¬ 
sion  ratio,  rated  spe^,  rated  horse¬ 
power,  peak  torque  speed,  and  peak 
torque. 

(c)  Durability  data:  (1)  Durability- 
data  vehicles.  Paragraph  (c)(1)  of  this 
section  applies  to  light-duty  vehicle  and 
light-duty  truck  durability-data  vehicles. 

(1)  A  durability -data  vehicle  will  be 
selected  by  the  Administrator  to  repre¬ 
sent  each  engine-system  combination. 
The  vehicle  selected  shall  be  of  the  en¬ 
gine  disii^acement  with  the  largest  pro¬ 
jected  sales  v(dume  of  vehicles  with  that 
control-system  combination  in  that  en¬ 
gine  family  and  will  be  designated  by 
the  Administrator  as  to  transmission 
type,  fuel  system,  and  inertia  weight 
class. 

(ii)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additicmal  vehicles  to  rep¬ 
resent  any  engine-system  combination. 
The  addlUcmal  vehicles  must  be  of  the 
same  engine  displacement,  transmission 
type,  fuel  system,  and  inertia  weight 
class  as  the  vehicle  selected  for  that  en¬ 
gine-system  combination  in  accordance 
with  the  provisions  (rf  paragraph  (c)  (1) 
(i)  of  this  sectlcMi.  Notice  of  an  Intent 
to  operate  and  test  additional  v^cles 
will  be  given  to  the  Administrator  not 
later  than  30  days  following  notification 
of  the  test  fleet  selection. 

(2)  Gasoline-fueled  heavy-duty  dura¬ 
bility-data  engines.  Paragraph  (c)  (2) 
of  this  section  applies  to  gasoline-fueled 
heavy-duty  durability-data  engines. 

(i)  A  durability-data  engine  will  be 
selected  by  the  Administrator  to  repre- 
s^t  each  engine-system  combinati(xi. 

(ii)  1  Reserved! 

(iii)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  engines  to  rep¬ 
resent  any  engine-system  combinatiem. 
The  additicmal  engines  must  be  ot  the 
same  engine  displacement  and  furf  sys¬ 
tems  as  the  engine  selected  for  that 
c(xnbinati(Mi  in  accordance  with  the  pro¬ 
visions  of  paragraph  (c)  (2)  (i)  of  this 
section.  Notice  (rf  an  intent  to  run  ad- 
ditimial  engines  shall  be  given  to  the 
Administrator  not  later  than  30  days 
following  notification  of.  the  test  fleet 
selectlcm.  Deterioration  factors  (Jalen- 
lated  for  each  engine-system  combina¬ 
tion  shall  be  applied  separately  to  mili¬ 
tary  and  nonmilitary  engines  within  the 
same  engine-system  combination. 

(3)  Diesel  heavy-duty  durability-data 
engines.  Paragraph  (c)  (3)  of  this  sec¬ 
tion  applies  to  Diesel  heavy-duty  dura¬ 
bility-data  engines. 

(i)  One  engine  from  each  engine- 
system  ccMnbiriation  shall  be  tested  as 
prescribed  in  §  86.079-26(c)  (3)  (ii).  At 
each  test  point,  either  the  complete  gas¬ 
eous  emissi(m  test  or  the  complete  smoke 
test  may  be  cemducted  first.  Within  each 
c(xnbination,  the  engine  which  features 
the  highest  fuel  feed  per  stroke,  pri- 
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marily  at  rated  speed  and  secondarily  at 
the  speed  of  maximum  rated  torque,  will 
usually  be  selected  for  durability  test¬ 
ing.  In  the  case  where  more  than  one 
engine  in  an  engine-system  cwnbina- 
tion  has  the  highest  fuel  feed  per  stroke, 
the  engine  with  the  highest  maximum 
rated  horsepower  will  usually  be  se¬ 
lected  for  durability  testing.  If  an  en¬ 
gine  system  combination  includes  both 
military  and  nonmilitary  engines,  then 
the  nonmilitary  engine  with  the  high¬ 
est  maximum  rated  horsepower  will 
usually  be  selected  for  durability  test¬ 
ing. 

(ii>  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  engines  to  rep¬ 
resent  any  engine-system  combination. 
The  addiUonal  engines  must  be  of  the 
same  model  and  fuel  system  as  the  engine 
selected  in  accordance  with  the  provi¬ 
sions  of  paragraph  (c)  (3)  (i)  of  this  sec¬ 
tion.  Notice  of  an  intent  to  test  additional 
engines  shall  be  given  to  the  Administra¬ 
tor  not  later  than  30  days  following  noti- 
flcatlon  of  the  test  fleet  selection.  De¬ 
terioration  factors  calculated  for  each 
engine-S3«tem  combination  shall  be  ap¬ 
plied  separately  to  military  and  non-mil¬ 
itary  engines  within  the  same  engine  sys¬ 
tem  combin4ti(»i. 

(d)  For  purposes  of  testing  under 
5  86.079-26  (a)  (9),  (b)»(9).  or  (0(11), 
the  Administrator  may  require  additional 
emission-data  vehicles  (or  emission-data 
engines)  and  durability-data  vehicles 
(CH-  durability-data  engines)  identical  in 
all  material  respects  to  vehicles  (or  en¬ 
gines)  selected  in  accordance  with  para¬ 
graphs  (b)  and  (c)  of  this  section:  Pro¬ 
vided,  That  the  number  of  v^icles  (or 
engines)  selected  shall  not  increase  the 
size  of  either  the  emission-data  fleet  or 
the  durability -data  fleet  more  than  20 
percent  or  one  vehicle  (or  engine  >, 
whichever  is  greater. 

(e)  Any  manufacturer  whose  projected 
sales  for  the  model  year  in  which  certifi¬ 
cation  is  sought  is  less  than 

(1)  2000  gasoline-fueled  light-duty  ve¬ 
hicles.  or 

(2)  2000  Diesel  light-duty  vehicles,  or 

(3)  2000  gasoline-fueled  light-duty 
trucks,  or 

(4)  2000  Diesel  light-duty  trucks,  or 

(5)  2000  gasoline-fueled  heavy-duty 
engines,  or 

(6)  200  Diesel  heavy-duty  engines, 
may  request  a  reduction  in  the  number  of 
test  vehicles  (or  engines)  determined  in 
accordance  with  the  foregoing  provisions 
of  this  section.  The  Administrator  may 
agree  to  such  lesser  number  as  he  deter¬ 
mines  would  meet  the  objectives  of  this 
procedure. 

(f)  In  lieu  of  testing  an  emission-data 
or  durability-data  vehicle  (or  engine) 
selected  undo*  paragraph  (b)  or  (c)  of 
tliis  secti<m,  and  submitting  data  there¬ 
fore,  a  manufacturer  may,  with  the  prior 
written  approval  of  the  Administrator, 
submit  exhaust  emission  data  and/or 
fuel  evaporative  emission  data,  as  appli¬ 
cable,  on  a  similar  v^cle  (or  en^e) 
for  which  certification  has  previously 
been  obtained  or  for  which  all  applicable 
data  required  under  I  86.079-23  have  pre¬ 
viously  been  submitted. 


RULES  AND  REGULATIONS 

(g)  (1)  This  paragraph  (g)  applies  to 
Ilght-duty  vehicles  and  light-duty  trucks. 

(2)  Where  it  is  expected  that  more 
than  33  percent  of  an  engine  family  will 
be  equipped  with  an  optional  item,  the 
full  estimated  weight  of  that  item  shall 
be  included,  unless  excluded  by  the  Ad¬ 
ministrator.  in  the  curb  weight  compu¬ 
tation  for  each  vehicle  available  with 
that  option  in  the  engine  family.  Where 
it  is  expected  that  33  percent  or  less  of 
the  vehicles  in  an  engine  family  will  be 
equipped  with  an  item  of  optional  equip¬ 
ment,  no  weight  for  that  item  wrlll  be 
added  in  computing  curb  weight.  In  the 
case  of  mutually  exclusive  options,  only 
the  weight  of  the  heavier  option  will  be 
added  in  computing  curb  weight.  Op¬ 
tional  equipment  weighing  less  than  3 
pounds  per  item  need  not  be  considered. 

(3)  Where  it  is  expected  that  more 
than  33  percent  of  an  engine  family  wrill 
be  equipped  with  an  item  of  optional 
equipment  that  can  reasonably  be  ex¬ 
pected  to  influence  emissions,  then  such 
items  of  optional  equipment  shall  actu¬ 
ally  be  installed,  unless  specifically  ex¬ 
cluded  by  the  Administrator,  on  all 
emission-data  and  durability-data  vehi¬ 
cles  in  the  engine  family  on  which  the 
option  is  Intended  to  be  offered  in  pro¬ 
duction.  Optional  equipment  that  can 
reasonably  be  expected  to  influence  emis¬ 
sions  are  the  air  conditioner,  power  steer¬ 
ing,  power  brakes,  and  other  items  deter¬ 
mined  by  the  Administrator. 

(4)  Optional  equipment  that  can  rea¬ 
sonably  be  expected  to  influence  emis¬ 
sions  and  which  is  utilized  on  33  percent 
or  less  of  the  vehicles  in  the  engine  fam¬ 
ily  shall  not  be  installed  on  any  vehicle 
in  that  engine  family  unless  specifically 
required  under  this  section. 

§  86.079—25  Mainleiuince. 

(a>  Light-duty  vehicles  and  light-duty 
trucks.  Paragraph  (a)  of  this  section  ap¬ 
plies  to  light-duty  vehicles  and  light-duty 
trucks. 

(1)  Scheduled  maintenance  on  the  en¬ 
gine,  emission  control  system,  and  fuel 
system  of  durability-data  vehicles,  se¬ 
lected  by  the  Administrator  or  elected  by 
the  manufacturer  under  5  86.079-24  (c) 

(1),  shall  be  scheduled  for  performance 
during  durability  testing  at  the  same 
mileage  intervals  that  will  be  specified 
in  the  manufacturer’s  maintenance  in¬ 
structions  furnished  to  the  ultimate  pur¬ 
chaser  of  the  motor  vehicle.  Such  main¬ 
tenance  shall  be  performed,  except  as 
provided  in  paragraph  (a)  (5)  (iii)  of  this 
section,  only  under  the  following  provi¬ 
sions: 

(i)  Scheduled  major  engine  tuneups  to 
manufacturer’s  specifications  may  be 
performed  no  more  frequently  than  every 
12,500  miles  of  scheduled  driving:  Pro¬ 
vided,  That  no  tuneup  may  be  performed 
after  45,000  miles  of  schedule  driving. 
A  scheduled  major  engine  tuneup  shall 
be  restricted  to  paragraph  (aXlXi) 
(A)  or  (B)  of  this  section,  and  shall  be 
ccmducted  in  a  manner  consistent  with 
service  instructions  and  specifications 
provided  by  the  manufacturer  for  use  by 
custOTier  service  personnel. 

(A)  For  gasoline-fueled  vehicles,  the 
following  items  may  be  inspected,  re- 
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placed,  cleaned,  adjusted,  and/or  sery« 
iced  as  required: 

(f)  Ignition  system. 

(2)  C(dd  starting  enrichment  system 
(includes  fast  Idle  speed  setting'^ . 

(3)  Curb  idle  speM  and  alr/fuel  mix* 
ture. 

(4)  Drive  belt  tensicm  on  engine  ac¬ 
cessories. 

(5)  Valve  lash. 

(6)  Inlet  air  and  exhaust  gas  control 
valves. 

(7)  Engine  bolt  torque. 

(8)  Spark  plugs. 

(9)  Fuel  filter  and  air  Alter. 

(10)  Crankcase  emission  contrcd  sys¬ 
tem. 

(11)  Fuel  evap<M‘ative  emission  control 
system. 

(B)  For  Diesel  vehicles,  a  major  en¬ 
gine  timeup  shall  be  restricted  to  the 
following: 

(1)  Adjust  low  idle  speed. 

(2)  Adjxist  valve  lash  if  required. 

(3)  Adjust  injector  timing. 

(4)  Adjust  governor. 

(5)  Clean  and  service  injector  tips. 

(6)  Adjust  drive  belt  tension  on  en¬ 
gine  accessories. 

(7)  Check  engine  bolt  torque  and 
ti^ten  as  required. 

(ii)  Change  of  engine  and  transmis¬ 
sion  oil,  and  change  or  service  of  oil 
filter  will  be  allowed  at  the  same  mile¬ 
age  intervals  that  will  be  specified  in  the 
manufacturer’s  maintenance  instruc¬ 
tions. 

(ill)  Readjustment  of  the  engine  idle 
speed  (curb  idle  and  fast  idle)  may  be 
performed,  in  addition  to  adjustment 
during  scheduled  majw  engine  tuneups, 
once  during  the  first  5,000  miles  of  vehi¬ 
cle  (H^eration. 

(2)  (i)  For  gasoline-fueled  vehicles, 
unscheduled  maintenance  cm  the  engine, 
emission  ccmtrol  system,  and  fuel  system 
of  dmability  vehicles  may  be  performed, 
except  as  provided  in  paragraph  (a)  (5> 
(i)  of  this  section,  only  imder  the  fol¬ 
lowing  provisions: 

(A)  Any  persistently  misfiring  spark 
plug  may  be  replaced,  in  addition  to  re¬ 
placement  at  scheduled  majcx’  engine 
tuneup  points. 

(B)  Readjustment  of  the  engine  cold 
starting  enrichment  system  may  be  per¬ 
formed  if  there  is  a  probl^  at  stalling 
or  if  there  is  visible  black  smoke. 

(C>  Readjustment  of  the  engine  idle- 
speed  (curb  idle  and  fast  idle)  may  be 
performed,  in  addition  to  that  performed 
as  scheduled  maintenance  under  para¬ 
graph  (a)  (1)  of  this  secticm,  if  the  idle 
speed  exceeds  the  manufacturer’s  rec¬ 
ommended  idle  speed  by  300  r.p.m.  or 
more,  or  if  there  is  a  problem  of  stalling. 

(D)  The  Idle  mixture  may  be  reset, 
other  than  during  scheduled  major  en¬ 
gine  timeups,  only  with  the  advance  ap¬ 
proval  of  the  Administrator. 

(ii)  For  Diesel  vehicles,  unscheduled 
maintenance  on  the  engine  emission 
control  system,  and  fuel  S3^tem  of  dura¬ 
bility-data  vehicles  may  be  performed 
except  as  provided  in  paragraph  (a)  (5) 
(i)  of  this  section,  only  under  the  fol¬ 
lowing  provisions: 

(A)  Injectors  may  be  changed  if  a 
persistent  misfire  is  detected. 
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(B)  Readjustment  of  the  engine  idle 
speed  (curb  idle  and  fast  idle)  may  be 
performed  in  addition  to  that  performed 
as  scheduled  maintenance  under  para¬ 
graph  Ta)(l)  of  this  secticm,  if  the 
idle  speed  exceeds  the  manufacturer's 
recommended  idle  speed  by  300  r.p.m.  or 
mcM-e,  or  if  there  is  a  problem  of  stall¬ 
ing. 

(3)  An  exhaust  gas  recirculation 
(EGR)  system  may  be  serviced  during 
durability  testing  only  under  one  of  the 
following  provisions: 

(i)  Manufacturers  may  schedule  serv¬ 
ice  to  the  EOR  system  at  the  scheduled 
major  engine  timeups  if  an  audible  and/ 
or  visual  signal  approved  by  the  Admin¬ 
istrator  alerts  the  vehicle  operator  to  the 
need  for  EOR  system  maintenance  at 
each  of  those  mileage  points.  One  addi¬ 
tional  servicing  may  aiso  be  performed 
as  unscheduled  maintenance  if  there  is 
an  overt  indication  of  malfunction  and 
if  the  malfunction  or  repair  of  the  mal¬ 
function  does  not  render  the  test  vehicle 
unrepresentative  of  vehicles  in  use. 

(ii)  Manufacturers  may  service  the 
EOR  system  as  imscheduled  maintenance 
a  maximum  of  three  times  during  the 
50,000  miles  if  failure  of  the  EOR  sys¬ 
tem  activates  an  audible  and/or  visual 
signal  approved  by  the  Administrator 
which  alerts  the  vehicle  operator  to  the 
need  for  EOR  system  maintenance.  One 
additional  servicing  may  also  be  per¬ 
formed  as  unscheduled  maintenance  if 
there  is  an  overt  indication  of  malfunc¬ 
tion  and  if  the  malfimctlon  or  repair  of 
the  malfunction  does  not  render  the 
test  vehicle  unrepresentative  of  vehicles 
in  use. 

(iii)  Manufacturers  may  service  the 
EOR  system  a  maximum  of  three  times 
during  the  50,000  miles  either  at  a  sched¬ 
uled  major  engine  tuneup  point  or  as  im¬ 
scheduled  maintenance,  if  an  audible 
and/or  visual  signal  approved  by  the 
Administrator  alerts  the  vehicle  operator 
to  the  need  for  EOR  system  mainte¬ 
nance.  The  signal  may  be  activated  either 
by  EX]iR  system  failure  (unscheduled 
maintenance)  or  need  for  scheduled  peri¬ 
odic  maintenance.  If  maintenance  is  per¬ 
formed,  the  sign^  for  scheduled  i>erlodic 
maintenance  shall  be  reset.  One  addi¬ 
tional  servicing  may  also  be  performed 
as  unscheduled  maintenance  if  there  is 
an  overt  indication  of  malfunction  and 
if  the  malfuncti(»i  or  repair  of  the  mal¬ 
function  does  not  render  the  test  vehicle 
unrepresentative  of  vehicles  in  use. 

(iv)  Manufacturers  may  schedule 
service  to  the  EOR  system  at  the  sched¬ 
uled  major  engine  tuneup(s)  if  failure 
to  perform  EOR  system  maintenance  is 
not  likely,  as  determined  by  the  Admin¬ 
istrator,  to  result  in  an  improvement  in 
vehicle  performance.  One  additional 
servicing  may  also  be  performed  as  un¬ 
scheduled  maintenance  if  there  is  an 
overt  indication  of  malfunction  and  if 
the  malfunction  or  repair  of  the  mal¬ 
function  does  not  render  the  test  vehicle 
unrepresentative  of  vehicles  in  use. 

(4)  Hie  catalytic  converter  may  be 
serviced  once  during  50,000  miles  if  an 
audible  and/or  visual  signal  ai^roved 
by  the  Administrator  alerts  the  vehicle 


operator  to  the  need  for  maintenance. 
The  signal  may  be  activated  either  by 
component  failure  or  need  for  main¬ 
tenance  at  a  scheduled  point. 

(5)  Any  other  engine,  emission  control 
system,  or  fuel  system  adjustment,  re¬ 
pair,  removal,  disassembly,  cleaning,  or 
replacement  on  durability -data  vehicles 
shall  be  performed  only  with  the  ad¬ 
vance  approval  of  the  Administi'ator. 

(i)  In  the  case  of  unscheduled  main¬ 
tenance,  such  approval  will  be  given  if 
the  Administrator: 

(A)  Has  made  a  preliminarj’  deter¬ 
mination  that  part  failure  or  system 
malfunction,  or  the  repair  of  such  fail¬ 
ure  or  malfunction,  does  not  render  the 
vehicle  unrepresentative  of  vehicles  in 
use,  and  does  not  require  direct  access 
to  the  combustion  chamber,  except  for 
spark  plug,  fuel  Injection  component, 
or  removable  prechamber  removal  or 
replacement;  and 

(B)  Has  made  a  determination  that 
the  need  for  maintenance  or  repairs 
is  indicated  by  an  overt  indication  of 
malfunction  such  as  persistent  misfir¬ 
ing,  vehicle  stalling,  overheating,  fluid 
leakage,  loss  of  oil  pressure,  or  charge 
indicator  warning.  For  the  evaporative 
emission  control  system  this  overt  in¬ 
dication  may  be  indicated  by  such  items 
as  fuel  odor  or  fluid  leakage. 

(ii)  Emission  measurements  may  not 
be  used  as  a  means  of  determining  the 
need  for  unscheduled  maintenance  un¬ 
der  paragraph  (a)(5)(l)(A)  of  this 
section. 

(ill)  Requests  for  authorization  of 
scheduled  maintenance  of  emission  con¬ 
trol-related  components  not  specifically 
authorized  to  be  maintained  by  these 
regulations  must  be  made  prior  to  the 
beginning  of  durability  testing.  The  Ad¬ 
ministrator  will  approve  the  performance 
of  such  maintenance  if  the  manufac¬ 
turer  makes  a  satisfactory  showing  that 
the  maintenance  will  be  performed  on 
vehicles  in  use. 

(6)  If  the  Administrator  determines 
that  part  failure  or  system  malfunc¬ 
tion  occun-ence  and/or  repair  rendered 
the  vehicle  unrepresentative  of  vehicles 
in  use,  the  vehicle  shall  not  be  used 
as  a  durability-data  vehicle. 

(7)  Where  the  Administrator  agrees 
under  §  86.079-26  to  a  mileage  accumu¬ 
lation  of  less  than  50,000  miles  for  dur¬ 
ability  testing,  he  may  modify  the  re¬ 
quirements  of  this  paragraph. 

(8)  (i)  Adjustment  of  engine  idle 
speed  on  emission-data  vehicles  may  be 
performed  once  before  the  6,436-kllome- 
ter  (4,000-mile)  test  point.  Any  other 
engine,  emission  control  system,  or  fuel 
system  adjustment,  repair,  removal,  dis¬ 
assembly,  cleaning,  or  replacement  on 
emission-data  vehicles  shall  be  per¬ 
formed  only  with  the  advance  approval 
of  the  Administrator. 

(ii)  Maintenance  on  emission-data 
vehicles  selected  under  §  86.079-24  (b) 
(1)  (V)  or  (b)  (1)  (vli)  (D)  and  permitted 
to  be  tested  for  purposes  of  S  86.079-23 
(b)(1)  (ii)  under  the  provisions  of 
§  86.079-24  (b)  (1)  (vi)  may  be  performed 
in  conjunction  with  emission  control  sys¬ 
tem  modiflcations  at  the  6,436-kilometer 
(4,000-mile)  test  point,  and  shall  be  per¬ 


formed  in  accordance  with  the  main¬ 
tenance  instructions  to  be  provided  to 
the  ultimate  purchaser  required  under 
S  86.079-38. 

(ill)  Maintenance  on  those  emission- 
data  vehicles  selected  under  8  86.079- 
24(b)  (1)  (v)  which  are  not  capable  of 
being  modified  In  the  field  for  the  pur¬ 
pose  of  complying  with  emission  stand¬ 
ards  at  an  siltitude  other  than  intended 
by  the  original  design  may  be  performed 
in  conjunction  with  the  emission  con- 
ti’ol  system  modiflcations  at  the  6,436- 
kilometer  (4,000-mile)  test  point,  and 
shall  be  approved  in  advance  by  tlie 
Administrator. 

(9)  Repairs  to  vehicle  components  of 
the  durabUity-data  or  emission-data 
vehicle,  other  than  the  engine,  emission 
control  system,  or  fuel  system,  shall  be 
performed  only  as  a  result  of  pert  fail¬ 
ure,  vehicle  syst^  malfunction,  or  with 
the  advance  approval  of  the  Adminis¬ 
trator. 

(10)  Complete  emission  tests  (see 
88  86.106  through  86.145)  are  required, 
unless  waived  by  the  Administrator,  be¬ 
fore  and  after  any  vehicle  maintenance 
which  may  reasonably  be  expected  to 
affect  emissi(His.  These  test  data  shall 
be  air  posted  to  the  Administrator  with¬ 
in  24  hours  (or  d^vered  within  3  work¬ 
ing  days),  after  the  tests,  along  with  a 
complete  record  of  all  pertinent  main¬ 
tenance,  including  a  preliminary  engi¬ 
neering  report  of  any  malfunction  diag¬ 
nosis  and  the  corrective  action  taken.  A 
complete  engineering  report  shall  be  de¬ 
livered  or  air  posted  to  the  Administra¬ 
tor  within  10  woiklng  days  after  the 
tests.  In  addltlmi,  all  test  data  and  main¬ 
tenance  reports  shall  be  compiled  and 
provided  to  the  Administrator  in  accord¬ 
ance  with  8  86.079-23. 

(11)  The  Adnrinistrator  shall  be  given 
the  opportunity  to  verify  the  existence 
of  an.  overt  Indication  of  part  failure 
and/or  vehicle  malfunction  (e.g.,  mis¬ 
firing,  stalling,  black  smoke),  or  an  ac¬ 
tivation  of  an  audible  and/or  visual  sig¬ 
nal,  prior  to  the  performance  of  any 
maintenance  to  which  such  overt  indi¬ 
cation  or  signal  Is  relevant  under  the 
provisions  of  this  section. 

(12)  Equipment,  Instruments,  or  tools 
may  not  be  used  to  Identify  malfunc¬ 
tioning,  maladjusted,  or  defective  engine 
components  unless  the  same  or  equiva¬ 
lent  equipment.  Instruments,  or  tools 
will  be  available  to  dealerships  and  other 
service  outlets  and 

(1)  Are  used  in  conjunction  with 
scheduled  maintenance  on  such  com¬ 
ponents. 

(ii)  Are  used  subsequent  to  the  iden¬ 
tification  of  a  vehicle  or  engine  malfunc¬ 
tion,  as  provided  in  paragraph  (a)  (5)  (i) 
of  this  section  for  durability-data  ve¬ 
hicles  or  paragraph  (a)  (8)  (1)  of  this 
section  for  emissicm-data  vehicles,  or 

(ill)  Unless  specifically  authorized  by 
the  Administrator. 

(b)  [Resen'edl 

(c)  (1)  Heavy-duty  engines.  Para¬ 
graph  (c)  of  this  section  applies  to 
heavy-duty  engines. 

(2)  (i)  The  scheduled  maintenance 
described  In  this  sectlcm  may  be  per¬ 
formed  on  a  durabUity-data  engine  pro- 
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vided  the  maintenance  la  requested  In  the 
appllcatloQ  for  certification.  Such  sched¬ 
uled  maintenance  must  be  specifled  at 
the  same  intervals  In  the  maintenance 
instructions  furnished  to  the  ultimate 
purchaser  of  the  vehicle  in  which  the  m- 
gine,  represented  hj  the  test  engine,  la 
installed.  (For  equivalent  dynamometer 
hours,  engine  hours,  and  mileage  Inter¬ 
vals,  see  S  86.079-2.)  A  scheduled  major 
engine  servicing  shall  be  restricted  to 
Items  listed  in  this  subparagraph  and 
shall  be  conducted  In  a  maimer  con¬ 
sistent  with  service  Instructions  and 
specifications  provided  by  the  manufac¬ 
turer  for  use  by  the  customer  service  per¬ 
sonnel. 

(A)  For  gasoline-fueled  engines,  ma¬ 
jor  engine  tuneups  to  manufacturer's 
specifications  may  be  performed  no  more 
frequently  than  every  375  hours  of  sched¬ 
uled  dynamometer  operation:  Provided, 
No  tuneups  are  performed  after  1375 
hours  of  scheduled  dynamometer  oper&- 
Uon.  The  following  It^ns  may  be  In¬ 
spected,  replaced,  cleaned,  adjusted,  and/ 
or  serviced  as  required: 

(1)  Ignition  system. 

(2)  Odd  starting  enrichment  system 
(Includes  fast  idle  speed  setting) . 

(3)  Curb  idle  speed  and  alr/fuel  mix¬ 
ture. 

(4>  Drive  belt  tension  on  engine  acces¬ 
sories. 

(5)  Valve  lash. 

(6)  Inlet  air  and  exhaust  gas  control 
valves. 

(7)  Engine  bolt  torque. 

(8)  Spark  plugs. 

(9)  Fuel  filter  and  air  filter. 

(10)  Crankcase  emission  control  sys¬ 
tem. 

(11)  Fuel  evaporative  emission  con- 
trd  system. 

(B)  For  Diesel  engines  one  major  en¬ 
gine  servicing  to  the  manufacturer’s 
specificatiwis  may  be  performed  prior  to 
875  hours  ( ±8  hours)  of  scheduled  dyna¬ 
mometer  operation.  The  following  items 
may  be  inspected,  replaced,  cleaned,  ad¬ 
justed,  and/or  serviced  as  required: 

(1)  Low  idle  speed. 

(2)  Drive  bdt  tension. 

(3)  Engine  bolt  torque. 

(4)  Valve  lash. 

(5)  Injection  timing. 

(6)  Injector  assemblies. 

(7)  Governor  settings. 

(C)  Normal  engine  ser\icing  such  as 
engine  oil  change,  and  oil  filter,  fuel 
filter,  and  air  filter  cleaning  or  replace¬ 
ment  will  be  allowed  at  manufacturer’s 
recommended  intervals.  If  approved  In 
advance  by  the  Administrator,  the  main¬ 
tenance  for  these  items  may  differ  from 
that  specified  in  the  manufacturer’s 
maintenance  instructions. 

(D)  Readjustment  of  the  engine  low 
Idle  speed  may  be  performed  once  dur¬ 
ing  the  first  125  hours  of  engine 
operation. 

(il)  Unscheduled  maintenance  may  be 
performed  on  durability-data  engines, 
except  as  [sx>vlded  in  paragraph 
(c)  (2)  (v)  (A)  of  this  section,  only  under 
the  following  provisions: 

(A)  An  Injector  or  spark  plug  may  be 
changed  if  a  persistent  misfire  Is 
detected. 


(B)  Readjustment  of  a  gasoline- 
fueled  engine  cold-start  enriclunent  sys¬ 
tem  may  be  performed  if  there  is  a  prob¬ 
lem  of  stalling  or  if  there  is  vlslbile  black 
smoke. 

(C)  Readjustment  of  the  engine  kUe 
speed  (curb  idle  and  fast  idle)  .may  be 
performed.  In  addition  to  that  performed 
as* scheduled  maintenance  under  para¬ 
graph  (c)  (2)  (1)  of  this  section,  if  the 
idle  ^;>eed  exceeds  the  manufacturer’s 
recommended  idle  speed  by  300  r.pm.  or 
more,  (m:  if  there  Is  a  prc^lem  ot  stall¬ 
ing. 

(D)  The  idle  mixture  may  be  reset, 
other  than  during  scheduled  maj(Mr  en¬ 
gine  tuneups,  only  with  the  advance  ap¬ 
proval  (d  the  Administrator. 

(ill)  Any  exhaust  gas  recirculation 
(EOR)  system  may  be  serviced  during 
durability  testing  only  under  one  of  the 
following  provisions: 

(A)  Manufacturers  may  schedule  serv¬ 
ice  to  the  EGR  system  at  the  scheduled 
major  engine  tuneup  if  an  audible  and/ 
or  visual  signal  approved  by  the  Admin¬ 
istrator  alerts  the  engine  operator  to  the 
need  for  EGR  system  maintenance  at  the 
service  point.  One  additional  servicing 
may  also  be  performed  as  unscheduled 
maintenance  if  there  is  an  overt  indica¬ 
tion  of  malfunction  and  if  the  malfunc¬ 
tion  or  repair  of  the  malfunction  does 
not  render  the  test  engine  unrepresent¬ 
ative  of  engines  in  use. 

(B)  Manufacturers  may  service  the 
EGR  system  as  unscheduled  mainte- 

•  nance  a  maximum  of  one  time  during 
durability  testing  (1500  hours  for  gaso¬ 
line-fuel  engines  or  1000  hours  for  Diesel 
engines)  if  failure  of  the  EGR  system  ac¬ 
tivates  an  audible  and/or  visual  signal 
approved  by  the  Administrawr  which 
alerts  the  engine  operator  to  the  need 
for  EGR  system  maintenance.  One  addi¬ 
tional  servicing  may  also  be  performed 
as  unscheduled  maintenance  if  there  is 
an  overt  indication  of  malfunction  and 
if  the  malfunction  or  repair  of  the  mal- 
fimction  does  not  render  the  test  engine 
unrepresentative  of  engines  in  use. 

(C)  Manufacturers  may  service  the 
EGR  system  a  maximum  of  three  times 
during  durability  testing  (1500  hours  for 
gasoline-fueled  engines  or  1000  hours  for 
Diesel  engines)  either  at  a  scheduled  ma¬ 
jor  engine  tuneup  point  or  as  tmsched- 
uled  maintenance,  if  an  a\H!ible  and/or 
visual  signal  approved  by  the  Adminis¬ 
trator  alerts  the  engine  operator  to  the 
need  for  EGR  system  maintenance.  The 
signal  may  be  activated  either  by  EGR 
system  failure  f unscheduled  mainte¬ 
nance)  or  need  for  scheduled  periodic 
maintenance.  If  maintenance  is  per¬ 
formed.  the  signal  for  scheduled  periodic 
maintenance  shall  be  reset.  One  addi¬ 
tional  servicing  may  also  be  performed 
as  imscheduled  maintenance  if  there  is 
an  overt  indication  of  malfunction  and  if 
the  malfunction  or  repair  of  the  mal¬ 
function  does  not  render  the  test  engine 
unrepresentative  of  engines  in  use. 

(D)  Manufacturers  may  schedule  serv¬ 
ice  to  the  EGR  S3^tem  at  the  scheduled 
major  engine  tuneup  (s)  if  failure  to  pier- 
form  EGR  system  maintenance  is  not 
likely,  as  determined  by  the  Adminis¬ 
trator,  to  result  in  an  improvement  in 


engine  performance.  One  additional 
servicing  may  also  be  performed  as  un¬ 
scheduled  maintenance  if  there  is  an 
overt  indication  of  malfunction  and  if 
the  malfunction  or  rei)air  of  the  mal¬ 
function  does  not  render  the  test  engine 
unrepresentative  of  engines  in  use. 

(iv)  The  catalytic  converter  may  be 
serviced  once  during  durability  testing 
(1500  hours  for  gasoline-fueled  engines 
or  1000  hours  for  Diesel  engines)  if  an 
audible  and/or  visual  signal  apiproved  by 
the  Administrator  alerts  the  engine  op¬ 
erator  to  the  need  for  maintenance.  The 
signal  may  be  activated  either  by  com- 
rxment  failure  or  need  for  maintenance 
at  a  scheduled  pMint. 

(v)  Any  other  engine,  emission  con¬ 
trol  system,  or  fuel  system  adjustment, 
repMiir.  removal,  disassembly,  cleaning, 
or  replacement  on  durability-data  en¬ 
gines  shall  be  p>erf(mned  (»ily  with  the 
advance  a];>proval  of  the  Administrator. 

(A)  In  ^e  case  of  unscheduled  main¬ 
tenance  such  approval  will  be  given  if 
the  Administrator: 

(f)  Has 'made  a  preliminary  deter¬ 
mination  that  part  failure  or  syst«n 
malfunction,  or  the  repair  (d  such  failure 
or  malfunction,  does  not  render  the  en¬ 
gine  unrepresentative  of  engines  in  use, 
and  does  not  require  direct  access  to  the 
combustion  chamber,  except  for  sp>ark 
plug,  fuel  injection  compxment,  or  re¬ 
movable  prechamber  removal  or  replace¬ 
ment;  and. 

(2)  Has  made  a  determination  that 
the  need  for  maintenance  or  repiairs  is 
indicated  by  an  overt  indication  of  mal¬ 
function  such  as  persistent  misfiring, 
engine  staUing.  overheating,  fluid  leak¬ 
age,  loss  of  oil  pressure,  excessive  fuel 
consumptimi  or  excessive  ix>wer  loss. 

(B)  Emission  measumnoits  may  not 
be  used  as  a  means  (ff  determining  the 
need  for  unscheduled  maintenance  under 
paragraph  (c)  (2)  (v)  (A)  (1)  of  this  sec¬ 
tion. 

(C)  Requests  for  authorization  of 
scheduled  maintenance  of  emission-con¬ 
trol  related  components  not  sp)ecificaUy 
authorized  to  be  maintained  by  these 
regulations  must  be  made  prior  to  the 
beginning  of  durability  testing.  The  Ad¬ 
ministrator  will  aoprove  the  pjerform- 
ance  of  such  maintenance  if  the  manu¬ 
facturer  makes  a  satisfactory  showing 
that  the  maintenance  will  be  p>erformed 
on  engines  in  use. 

(vi)  If  the  AdministraUu*  determines 
that  i>art -failure  or  system  midfunction 
occurrence  and/or  rep>air  rendered  the 
engine  unrepresentative  of  engines  in 
me,  the  engine  shall  not  be  used  as  a 
durability-data  engine. 

(3) (i)  Scheduled  maintenance  on 
emi.'ision-data  engines  is  limited  to  the 
adjustment  of  idle  spjeed  once  before  the 
125-hour  test  ix>int,  pp^ovided  the  idle 
sp>eed  is  outside  the  manufacturer’s 
spjecifications. 

(ii)  Any  other  engine,  emission  control 
system,  or  fuel  system,  adjustment,  re¬ 
pair,  removal,  disassembly,  cleaning, 
servicing,  or  replac^ent  shall  be  per¬ 
formed  only  with  the  advance  approval 
of  the  Administrator. 

(4)  IReservedl 
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(5)  (1)  Complete  raiission  tests  (see 
SulHMtrts  D  or  H  of  this  part  for  gaso¬ 
line-fueled  engines  and  Subparts  D  and  I, 
or  I  and  J  at  this  part  for  Diesel  engines) 
are  required,  \mless  waived  by  the  Ad¬ 
ministrator,  before  and  after: 

(A)  Scheduled  maintenance  approved 
for  durability-data  engines,  except  main¬ 
tenance  performed  under  {  86.079-25 (c) 

(2)  (i)  (c) ; 

(B)  Unscheduled  maintenance  which 
may  reasonably  be  expected  to  affect 
emissions. 

(il)  The  tests  before  and  after  sched¬ 
uled  maintenance,  which  are  performed 
on  durability-data  engines  prior  tc  117 
hours,  are  waived.  The  test  before  sched¬ 
uled  maintenance,  which  is  performed 
on  durability-data  engines  after  117 
hours  and  prior  to  133  hours,  is  waived. 
The  after -maintenance  test  must  be  run 
and  the  results  used  in  the  deterioration 
factor  calculation  in  accordance  with 
S  86.079-28. 

(Ill)  The  Idle  speed  reset  and  any 
scheduled  maintenance  on  the  emission- 
data  engine  shall  be  performed  prior  to 
the  12S-hom  test.  The  before-mainte¬ 
nance  and  after-maintenance  tests  as¬ 
sociated  with  idle  speed  reset  and  sched¬ 
uled  maintenance  on  the  emission-data 
engine  are  waived. 

Uv)  Test  data  required  by  this  para¬ 
graph  shall  be  air  posted  to  the  Adminis¬ 
trator  within  72  hours  of  test  completion 
(or  delivered  within  5  working  days), 
along  with  a  complete  record  of  all  per- 
tinoit  maintenance. 

(v)  When  unscheduled  maintenance  is 
approved,  a  preliminary  engineering  re¬ 
port,  unless  waived  by  the  Administra¬ 
tor.  shall  be  air  posted  within  72  hours 
(or  delivered  within  5  working  days) .  A 
final  engineering  report  shall  be  de¬ 
livered  or  air  posted  within  10  working 
days  after  the  completion  of  the  emis¬ 
sion  tests.  The  Administrator  may  ap¬ 
prove  an  extension  of  the  time  require¬ 
ments  for  the  final  engineering  rep>ort. 

(Vi)  All  test  data,  maintenance  re¬ 
ports,  and  required  engineering  reports 
Shan  be  compiled  and  provided  to  the 
Administrator  in  accordance  with  §  86.- 
079-23. 

(6)  The  Administrator  shaU  be  given 
the  opportimity  to  verify  the  existence 
of  an  overt  indication  of  part  failure 
and/or  engine  malfunction  (e.g.,  mis¬ 
firing,  stalling) . 

(7)  Equipment,  instruments,  or  tools 
may  not  be  used  to  identify  malfunction¬ 
ing.  maladjusted,  or  defective  engine 
components  unless  the  same  or  equiva¬ 
lent  equipment,  instruments,  or  tools  will 
be  available  to  dealerships  and  other 
service  outlets,  and: 

(1)  Are  used  in  conjunction  with 
scheduled  maintenance  on  such  com¬ 
ponents; 

(ii)  Are  used  subsequent  to  the  identi¬ 
fication  of  an  engine  failure  or  malfunc¬ 
tion,  as  provided  in  paragraph  (c)  (2)  (v) 

(A)  of  this  section  for  durability-data 
engines  or  paragraph  (c)  (3)  of  this  sec¬ 
tion  for  emission -data  engines;  or, 

(ill)  Unless  specifically  authorized  by 
the  Administrator. 


8.  Section  86.079-26  is  revised  to  read 
as  follows: 

§  86.079-26  Mileage  and  Mrriee  ae- 
rumulation;  emiAsion  nieaauremenU. 

(a)  (1)  Paragraph  (a)  of  this  secUoci 
applies  to  light-duty  vehicles  and  light- 
duty  trucks. 

t2)  The  procedure  for  mileage  accu¬ 
mulation  will  be  the  Durability  Driving 
Schedule  as  specified  in  Appendix  IV  to 
this  part.  A  modified  procedure  may  also 
be  u^  if  approved  in  advance  by  the 
Administrator.  Except  with  the  advance 
approval  of  the  Administrator,  all  ve¬ 
hicles  will  accumulate  mileage  at  a 
measured  curb  weight  which  is  within 
100  pounds  of  the  estimated  curb  weight. 
If  the  loaded  vehicle  weight  is  within  100 
pounds  of  being  included  in  the  next 
higher  inertia  weight  class  as  specified 
in  §  86.125,  the  manufacturer  may  elect 
to  conduct  the  respective  emission  tests 
at  the  higher  lo^ed  vehicle  weight. 
Mileage  will  be  accumulated  on  four- 
wheel  drive  vehicles  in  their  normal  on- 
highway  mode  of  operation. 

(3)  Emission -data  vehicles. 

(i)  Gasoline-fueled.  (A)  Each  gas¬ 
oline-fueled  emission-data  vehicle  shall 
be  driven  4000  miles  with  all  emission 
control  systems  Installed  and  operating. 
Complete  exhaust  emission  tests  shall  be 
conducted  at  zero  miles  and  4000  miles 
on  those  vehicles  selected  under  |  86.079- 
24  (b)(1)  (ii)  through  (b)(1)  (v).  Ccnn- 
plete  exhaust  and  evaporative  emission 
tests  shall  be  conducted  at  zero  miles 
and  4000  miles  on  those  vehicles  selected 
imder  {  86.079-24(b)  (1)  (vil).  The  man¬ 
ufacturer  may  at  his  option  test  the  ve¬ 
hicles  selected  under  S  86.079-29(b)  (1) 
(vii)  up  to  three  times  at  the  4000-mile 
test  point  as  long  as  the  ±250-mile  test 
tolerance  is  adhered  to.  The  Adminis¬ 
trator  may  determine  imder  {  86.079- 
24(f)  that  no  testing  is  required. 

(B)  The  emission-data  vehicle  (s)  se¬ 
lected  for  testing  under  §  86.079-24  (b) 
(1)  (v)  or  (b)  (1)  (vil)  (D)  shall  be  driven 
6436  kilometers  (4000  miles)  at  any  alti¬ 
tude.  Emission  tests  shall  be  conducted 
at  zero  kilometers  (zero  miles)  at  any 
altitude  and  6436  kilometers  (4000  miles) 
under  high  altitude  conditiims. 

(C)  The  emission-data  vehicle  (s)  se¬ 
lected  for  testing  under  4  86.079-24  (b) 
(1)  (v)  or  (b)  (1)  (vii)  (D)  and  permitted 
to  be  tested  for  purposes  of  i  86.079-23 
(b)  (1)  (ii)  under  the  provisions  of  i  86.- 
079-24(b)  (1)  (vi)  shsdl  be  driven  6436 
kilometers  (4000  miles)  at  low  altitude. 
Emission  tests  shall  be  conducted  at  zero 
kilometers  (zero  miles)  at  low  altitude 
and  6436  kilometers  (4000  miles)  under 
both  low  and  high  altitude  conditions. 
For  the  purposes  of  this  subparagraph, 
low  altitude  means  any  elevation  less 
than  549  meters  (1800  feet) , 

(ii)  Diesel.  (A)  Each  Diesel  emission- 
data  vehicle  shall  be  driven  6436  kilo¬ 
meters  (4000  miles)  with  all  emission 
control  systems  installed  and  operating. 
Emission  tests  shall  be  conducted  at  zero 
kilometers  (zero  miles)  and  6436  kilo¬ 
meters  (4000  miles) . 

(B)  The  emission-data  vehicle(s)  se¬ 
lected  for  testing  under  {  86.079-24  (b) 


(l)(v)  shall  be  driven  6436  kilometers 
(4000  miles)  at  any  altitude.  Emission 
tests  shall  be  conducted  at  zero  kilo¬ 
meters  (zero  miles)  at  any  altitude  and 
6436  kilometers  (4000  miles)  under  high 
altitude  conditions. 

(C)  The  emission-data  vehlcle(s)  se¬ 
lected  for  testing  under  i  86.079-24(b) 
(1)  (v)  and  permitted  to  be  tested  for 
purposes  of  f  86.079-23(b)  (1)  (11)  under 
the  provisions  of  |  86.079-24(b)  (1)  (vl) 
shall  be  driven  6436  kilometers  (4000 
miles)  at  low  altitude.  Emission  tests 
shall  be  conducted  at  zero  kilometers 
(zero  miles)  at  low  altitude  and  6436 
kilometers  (4000  miles)  under  both  low 
and  high  altitude  conditions.  For  the 
purpose  of  this  subparagraph  low  alti¬ 
tude  means  any  elevation  less  than  549 
meters  (1800  feet) . 

(4)  Durability-data  vehicles. 

(i)  Oasohne-futled.  Each  gasoline- 
fueled  durabUMy-data  vehicle  selected  by 
the  Administrator  or  elected  by  the  man¬ 
ufacturer  under  i  86I^9-24(c)  (1)  shall 
be  driven,  wMh  all  emission  control  sys¬ 
tems  installed  and  operating,  for  50,000 
miles  or  such  lesser  distance  as  the  Ad¬ 
ministrator  may  agree  to  as  meeting  the 
objective  of  this  procedure.  Complete  ex¬ 
haust  emission  teets  shall  be  made  on 
all  durability-data  vehicles  selected  by 
the  Administrator  or  dected  by  the  man¬ 
ufacturer  under  |  86.079-24(c)  at  the  fol¬ 
lowing  mileage  points:  0;  5000;  10,000; 
15,000;  20,000;  25,000  ;  30,000  ;  35,000; 
40,000;  45,000;  50,000.  T^e  Administrator 
may  determine  under  9  86.079-24 (f)  that 
no  testing  is  required. 

(ii)  Diesel.  Each  Diesel  durability- 
data  vehicle  shall  be  driven,  with  all 
emission  control  systems  installed  and 
operating,  for  50,000  miles  or  such  lesser 
distance  as  the  Administrator  may  agree 
to  as  meeting  the  objectives  of  this  pro¬ 
cedure.  Complete  emissicm  tests  (see 
§9  86.106  through  86.145)  shall  be  made 
at  the  following  mileage  points:  0;  5,000; 
10,000;  15,000;  20,000;  25,000;  30,000; 
35,000;  40,000;  45,000;  and  50,000. 

(5)  All  tests  required  by  this  subpart 
to  be  conducted  after  every  5,000  miles 
of  driving  of  durability-data  vehicles  and 
4,000  miles  for  emission-data  vehicles 
must  be  conducted  at  any  accumulated 
mileage  within  250  miles  of  each  of  those 
test  points. 

(6)  (1)  TTie  results  of  each  emission 
test  shall  be  supplied  to  the  Adminis¬ 
trator  immediately  after  the  test.  The 
manufacturer  shall  furnish  to  the  Ad¬ 
ministrator  explanation  for  voiding  any 
test.  The  Administrator  will  determine 
If  voiding  the  test  was  appropriate  based 
upon  the  explanation  given  by  the  man¬ 
ufacturer  for  the  voided  test.  If  a  manu¬ 
facturer  conducts  multiple  tests  at  any 
test  point  at  which  the  data  are  intend¬ 
ed  to  be  used  in  the  calculation  of  the 
deterioration  factor,  the  number  of  tests 
must  be  the  same  at  each  point  and  may 
not  exceed  three  valid  tests.  Tests  be¬ 
tween  test  points  may  be  conducted  as 
required  by  the  Administrator.  Data 
frcNn  aU  tests  (including  voided  tests) 
shall  be  air  posted  to  the  Administrator 
within  24  hours  (or  delivered  within  3 
working  days) .  In  addition,  all  test  data 
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shall  be  compiled  and  provided  to  the 
Administrator  In  accordance  with  i  86.- 
079-23.  Where  the  Administrator  con¬ 
ducts  a  test  on  durability-data  vehicle 
at  a  prescribed  test  point,  the  results  of 
that  test  will  be  used  In  the  calculation 
of  the  deterioration  factor. 

(ii)  The  results  of  all  emission  tests 
.shall  be  rounded,  using  the  “Rounding 
Off  Method’’  specified  in  ASTM  E  29-67, 
to  the  number  of  places  to  the  sight  of 
the  decimal  point  indicated  by  express¬ 
ing  the  emission  standards  of  this  sub¬ 
part  to  three  significant  figures. 

(7)  Whenever  the  manufacturer  pro¬ 
poses  to  operate  and  test  a  vehicle  which 
may  be  used  for  emission  or  durability 
data,  he  shall  provide  the  zero-mile  test 
data  to  the  Administrator  and  make  the 
vehicle  available  for  such  testing  under 
S  86.079-29  as  the  Administrator  may 
require  before  beginning  to  accumulate 
mileage  on  the  vehicle.  Failure  to  com¬ 
ply  with  this  requirement  will  invalidate 
all  test  data  submitted  for  this  vehicle. 

(8)  Once  a  manufacturer  begins  to 
operate  an  emission-data  or  durability- 
data  vehicle,  as  indicated  by  compliance 
with  paragrat^  (a)  (7)  of  this  section, 
he  shall  continue  to  nm  the  vehicle  to 
4,000  miles  or  50,000  miles,  respectively, 
and  the  data  from  the  vehicle  will  1^ 
used  in  the  calculations  under  S  86.079- 
28.  Discontinuation  of  a  vehicle  shall  be 
allowed  only  with  the  written  consent  of 
the  Administrator. 

(9)  (1)  The  Administrator  may  elect  to 
operate  and  test  any  test  vehicle  during 
all  or  any  part  of  the  mileage  accumula¬ 
tion  and  testing  procedure.  In  such 
cases,  the  manufacturer  shall  provide 
the  vehlclefs)  to  the  Administrator  with 
all  information  necessary  to  conduct  this 
testing. 

(il)  The  test  procedures  in  SS  86.106 
through  86.145  will  be  followed  by  the 
Administrator.  The  Administrator  will 
test  the  vehicles  at  each  test  point.  Main¬ 
tenance  may  be  performed  by  the  manu¬ 
facturer  under  such  conditions  as  the 
Administrator  may  prescribe. 

(iil)  The  data  developed  by  the  Ad¬ 
ministrator  for  the  engine-system  com¬ 
bination  shall  be  cc»nbined  with  any 
applicable  data  supplied  by  the  manu¬ 
facturer  on  othCT  vehicles  of  that  combi¬ 
nation  to  determine  the  applicable  de¬ 
terioration  factors  for  the  ccMnbination. 
In  the  case  of  a  significant  discrepancy 
between  data  developed  by  the  Adminis¬ 
trator  and  that  submitted  by  the  manu¬ 
facturer,  the  Administrator’s  data  shall 
be  used  in  the  determination  of  deterio¬ 
ration  factors. 

(10)  Emission  testing  of  any  type  with 
respect  to  any  certification  vehicle  other 
than  that  specified  in  this  subpart  is  not 
allowed  except  as  such  testing  may  be 
specifically  authorized  by  the  Adminis¬ 
trator. 

(11)  This  section  does  not  apply  to 
testing  conducted  to  meet  the  require¬ 
ments  of  S  86.079-23 (b)  (2) . 

(b)(1)  Paragraph  (b)  of  this  section 
applies  to  heavy-duty  engines. 

(2)(1)  For  gasoline-fueled  engines, 
the  dynamcxneter  service  acciunulatkm 
schedule  will  consist  of  severid  operating 


conditions  which  give  the  percent  loads 
and  the  modes  as  specified  in  the  follow¬ 
ing  chart  The  percentage  of  time  in  each 
mode  must  be  held  within  the  limits 
specified.  The  maximum  observed  torque 
for  each  mode  in  the  service  accumula¬ 
tion  cycle  must  be  determined  at  the  rpm 
at  which  the  mode  is  being  ctmducted. 
The  percent  load  for  that  mode  will  be 
determined  from  the  maximum  torque 
at  the  rpm  at  which  the  mode  is  being 
conduct^. 


MuUt  Obswved  tor'nip  I’erMtitage  of 

ageof  iimtiiniiiiiobtvrvrd)  time 


Idle  ...  Idle....  .  23  (22to24). 

CT . ('T .  .  H  (1.3  to  !.■)). 

rrO...  10 .  .  . «(5to7). 

Cniise..  .  . .31  (.10  to  .321. 

I*TA  ..  M . 1.3(14tOl«l. 

FL . W .  . 11  (10  to  12). 


(il)  The  equivalent  control  parameter 
lor  engine  losing  will  be  manifold  vac¬ 
uum.  manifold  pressure,  or  torque.  Usage 
of  one  of  the  three  parameters  will  re¬ 
quire  approval  in  advance  by  the  Admin¬ 
istrator.  The  control  parameter  values 
that  correspond  to  the  appropriate  per¬ 
cent  loads  as  specified  in  the  emission 
test  cycle  will  be  initially  determined  at 
the  zero-hour  point  or  after  an  appro- 
priate  break-in  procedure.  The  control 
parameter  values  determined  initially 
will  be  used  for  the  entire  service  accu¬ 
mulation  schedule.  If  at  any  time  during 
the  service  accumulation,  the  90  percent 
torque  value  cannot  be  attained,  the  en¬ 
gine  shall  be  operated  at  wide-open 
throttle. 

(iii»  'Tlie  average  speed  shall  be  be¬ 
tween  1.650  and  1,700  rpm.  Subject  to 
the  requirements  as  to  average  speed, 
tliere  must  be  operation  at  speeds  in  ex¬ 
cess  of  3,200  rpm  (but  not  in  excess  of 
governed  speed  for  governed  engines  or 
rated  speed  for  non-govemed  engines) 
for  a  cumulative  maximum  of  0.5  per¬ 
cent  of  the  actual  cycle  time,  excluding 
time  in  transient  conditions.  Maximum 
cycle  time  sh^  be  15  minutes.  A  cycle 
approved  in  advance  by  the  Administra¬ 
tor  shall  be  used. 

(3)  (i)  For  Diesel  engines,  the  follow¬ 
ing  criteria  must  be  met  before  service 
accumulation  can  begin.  Failure  to  com¬ 
ply  with  these  requirements  shall  invali¬ 
date  all  test  data  submitted  for  an  en¬ 
gine. 

,  (A)  Each  engine  shall  produce  at  least 
95  percent  of  the  maximum  horsepower, 
corrected  to  rating  conditions,  at  95  to 
100  percent  of  the  rated  speed. 

(B)  ITie  fuel  rate  at  maximum  horse¬ 
power  shall  be  within  manufacturer’s 
specifications. 

(ii)  During  service  accumulation, 
hours  can  be  credited  toward  the  required 
service  accumulation  hom^  when  the 
following  criteria  are  met.  If  these  cri¬ 
teria  cannot  be  met,  engine  opieration 
shall  be  discontinued  and  the  Adminis- 
tratm*  shall  be  notified  Immediately.  (Ad¬ 
justments  to  the  fuel  rate  can  be  ap¬ 
proved  under  the  provisions  of  $  86.079- 
25.) 

(A)  Each  engine  shall  produce  at  least 
95  percmt  of  the  maximum  horsepower, 
at  95  to  100  percent  of  the  rated  speed. 


observed  at  the  zero-hour  point  Horse¬ 
power  values  shall  be  corrected  to  the 
rating  conditions. 

(B)  The  engine  shall  be  operated  at 
75  percent  of  the  inlet  and  exhaust  re¬ 
strictions  specified  in  |  86.879-8  except 
that  the  tolerance  will  be  ±3  inches  of 
water  and±0.5  inch  of  Hg  respectively. 

(C)  During  each  emissicm  test  the  in¬ 
let  and  exhaust  restrictions  shall  be  as 
specified  in  i  86.879-8. 

(4)  If  a  brecJc-in  procedure  is  used  the 
procedure  must  be  the  same  as  recom¬ 
mended  to  the  ultimate  purchaser.  Prior 
approval  by  the  AdministraUM*  is  re¬ 
quired  for  use  of  any  break-in  prixsedure. 
The  hours  accumulated  during  the 
break-in  procedure  will  not  be  counted  as 
part  of  the  service 'accumulation. 

(5)  Emission-data  engines:  Each  emis¬ 
sion-data  engine  shall  be  operated  for 
125  hours  with  all  emlssicoi  control  sys¬ 
tems  installed  and  operating.  An  emis¬ 
sion  test  shall  be  conducted  at  125  hours. 
A  zero-hour  emission  may  be  performed 
after  the  engine  has  been  approved  by 
the  Administrator  to  begin  service  accu- 
mulaticHi.  Evaporative  emission  controls 
need  not  be  connected  provided  normal 
operating  conditions  are  maintained  in 
the  engine  induction  syston. 

(6)  Durability -data  engines:  Each 
gasoline -fueled  durability-data  engine 
shall  be  operated,  with  all  emission  con¬ 
trol  systems  installed  and  operating,  for 
1,500  hours.  Each  Diesel  durability-data 
engine  shall  be  curated  for  1,000  hours. 
Emission  measurement,  as  prescribed, 
shall  be  made  at  125-hour  intervals  be¬ 
ginning  at  125  hours  of  operation.  A  zero- 
hour  emission  test  may  be  performed 
after  the  engine  has  been  approved  by 
the  Administrator  to  begin  service  accu¬ 
mulation.  Evaporative  emission  controls 
need  not  be  connected  provided  normal 
operating  conditions  are  maintained  in 
the  engine  induction  system. 

(7)  All  tests  required  by  this  subpart 
to  be  conducted  after  125  hours  of  op¬ 
eration  or  at  any  multiple  of  125  hours 
may  be  conduct^  at  any  accumulated 
number  of  hours  within  8  hours  of  125 
hours  or  the  appropriate  multiple  of  125 
hours  respectively. 

(8)  (i)  Daata  from  all  emission  tests 
(including  voided  tests)  shall  be  air 
posted  to  the  Administrate  within  72 
hours  (e  delivered  within  5  working 
days).  The  manufacturer  shall  furnish 
to  the  Administrator  an  explanation  for 
voiding  any  test.  The  Administrator  will 
determine  if  voiding  the  test  was  appro¬ 
priate  based  upon  the  explanation  given 
by  the  manufacturer  for  the  voided  test. 
If  a  manufacturer  conducts  multiple 
tests  at  any  test  point  at  which  the  data 
are  intended  to  be  used  in  the  calculation 
of  the  deterioration  factor,  the  number 
of  tests  must  be  the  same  at  each  point 
and  may  not  exceed  3  valid  tests.  Tests 
between  test -points  may  be  conducted 
as  required  by  the  Administrator.  In  ad¬ 
dition,  all  test  data  shall  be  compiled 
and  provided  to  the  Administrator  in  ac¬ 
cordance  with  S  86.079-23.  Where  the 
Administrator  conducts  a  test  on  a 
durability-data  engine  at  a  prescribed 
test  point,  the  results  of  that  test  will 
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be  xised  In  the  calculation  of  the  deterl< 
oration  factor. 

(11)  The  results  of  aU  emission  testa 
shall  be  recorded  and  reported  to  the 
Administrator  using  two  places  to  the 
right  of  the  decimal  point.  These  num¬ 
bers  Aall  be  rounded  In  accordance  with 
the  **Rounding  Off  Method”  specified  In 
ASTM  E  29-67. 

(9)  Whenever  the  manufactiirer  pro¬ 
poses  to  operate  and  test  an  engine  which 
may  be  used  for  emission  or  durability 
dat^  he  shall  provide  such  lnf(»ination 
concerning  compments  used  on  the  en¬ 
gine  as  the  Administrator  may  require 
and  make  the  engine  available  for  such 
testing  under  9  86.079-29  as  the  Admin¬ 
istrator  may  require,  before  beginning  to 
accumulate  hours  on  the  engine.  Fail¬ 
ure  to  comply  with  this  requirement  will 
Invalidate  all  test  data  later  submitted 
for  this  engine. 

(10)  Once  a  manufacturer  begins  to 
operate  an  emission-data  or  durability- 
data  engine,  as  Indicated  by  compliance 
with  paragraph  (b)  (9)  of  this  section, 
he  shall  continue  to  run  any  emission- 
data  engine  to  125  hoxua,  any  gasoline- 
fueled  durability-data  engine  to  1,500 
hours,  and  any  Diesel  dmability-data 
engine  to  1000  hours.  The  data  from  the 
engine  will  be  used  In  the  calculations 
under  9  86.345.  Discontinuation  of  an 
engine  shaU  be  allowed  only  with  the 
prior  written  consent  of  the  Adminis¬ 
trator. 

(11)  (1)  The  Administrator  may  elect 
to  operate  and  test  any  test  engine  dur¬ 
ing  all  or  any  part  of  the  service  accu- 
mulatlcm  and  testing  procedure.  In  such 
cases  the  manufactxu^r  shall  provide  the 
englne(s)  to  the  Administrator  with  all 
Information  necessary  to  conduct  the 
testing. 

(11)  The  test  procedures  (Subparts 
D  or  H  of  this  pctft  for  gasoline-fueled 
engines,  and  Subparts  D,  I,  or  J  -of  this 
part  for  Diesel  engines)  will  be  followed 
by  the  Administrator.  The  Administra¬ 
tor  will  test  the  engines  at  each  test 
point.  Maintenance  may  be  performed 
by  the  manufacturer  under  such  condi¬ 
tions  as  the  Administrator  may  pre¬ 
scribe. 

(Ill)  The  data  developed  by  the 
Administrator  for  the  engine-system 
combination  shall  be  combined  with  any 
applicable  data  supplied  by  the  manu¬ 
facturer  on  other  ^glnes  of  that  cwn- 
blnation  to  detmnlne  the  i^llcable 
deterioration  factors  tor  the  cmnblna- 
tion.  In  the  case  of  a  significant  discrep¬ 
ancy  between  data  devel<H5ed  by  the 
Administrator  and  that  submitted  by  the 
manufacturer,  the  Administrator’s  data 
shall  be  iised  In  the  determination  of 
deterioration  factors. 

(12)  Emission  testing  of  any  t3Te  with 
respect  to  any  certlficaticHi  engine  other 
than  that  specified  in  this  subpart  is  not 
allowed  except  as  such  testing  may  be 
specifically  authorized  by  the  Admin¬ 
istrator. 

9.  New  99  86.079-27  through  86.079-29 
are  added  and  read  as  follows: 

§  86.079-27  Special  test  procedures. 

(a)  For  hght-duty  vdilcles  and  Ught- 
duty  trucks  the  Administrator  may,  on 


the  basis  of  a  written  appUeatkm  there¬ 
fore  by  a  manufacturer,  prescribe  test 
procediues,  other  than  thoee  set  forth 
In  this  part,  for  any  motor  vehlele  which 
he  determines  Is  not  stiscepUble  to  satis¬ 
factory  testing  by  the  procedures  set 
forth  herein  or  In  Subpart  B  of  this 
part. 

(b)  For  heavy-duty  engines: 

(1)  The  Administrator,  may  on  Uie 
basis  of  a  written  application  therefore 
by  a  manufacturer,  prescribe  test  pro¬ 
cedures,  other  than  thoee  set  forth  In 
tills  subpart,  for  any  motor-vehicle  en¬ 
gine  which  he  determines  is  not  suscep¬ 
tible  to  satisfactory  testing  by  the  pro¬ 
cedures  set  forth  herein  or  In  Subparts 
D  and  I  of  this  part. 

(2)  If  the  manufacturer  does  not  sub¬ 
mit  a  written  application  for  use  of  spe¬ 
cial  test  procedures  but  the  Administra¬ 
tor  determines  that  a  motor-vehicle 
engine  Is  not  susceptible  to  satisfactory 
testing  by  the  procedures  set  forth 
herein,  the  Administrator  will  reject  the 
appUcable  portions  of  the  appllcatkm. 
The  Administrator  shall  notify  the 
manufacturer  In  writing  and  set  forth 
the  reasons  for  such  rejectkm  In  accord¬ 
ance  with  the  provlsicms  9  86.079- 
22(c). 

§  86.079—28  Compliance  with  rmiskioa 
standards. 

(a)(1)  Paragraph  (a)  of  this  section 
applies  to  light-duty  vehicles  and  light- 
duty  trucks. 

(2)  The  applicable  exhaust  and  furi 
evaporative  emission  standards  of  this 
subpart  apply  to  the  emissions  of  ve¬ 
hicles  for  their  useful  life. 

(3)  Since  it  is  expected  that  emission 
control  efficiency  will  change  with  mile¬ 
age  accumulation  on  the  v^cle,  the 
emission  level  of  a  vehicle  which  has 
accumulated  50,000  mUes  will  be  used  as 
the  basis  for  determining  compliance 
with  the  standards. 

(4)  The  procedure  for  determining 
compliance  of  a  new  motor  vehicle  with 
exhaust  emission  standards  is  as  f<^ows: 

(1)  Separate  emission  deterioration 
factors  shall  be  determined  from  the  ex¬ 
haust  emission  results  of  the  durability- 
data  vehlcle(8)  for  each  engine-system 
combination.  A  separate  factor  shall  be 
established  for  exhaust  HC,  esdiaust  CO, 
and  exhaust  NO*  for  each  englne-eys- 
tem  combination.  A  separate  evaporative 
emission  deterioration  factor  shall  be  de¬ 
termined  for  each  evaporative  emission 
family-evaporative  emission  control  sys¬ 
tem  combination  from  the  testing  con¬ 
ducted  by  the  manufacturer. 

(A)  The  ai^licable  results  to  be  used 
in  determining  the  exhaust  emission  de- 
t«iorati<Hi  factors  for  each  engine-sys¬ 
tem  combination  shall  be: 

(1)  All  valid  exhaust  emission  data 
from  the  tests  required  under  9  86.079- 
26(a)  (4)  except  the  zero-mile  tests. 
These  shall  Include  the  official  test  re¬ 
sults,  as  determined  In  9  86.079-29  for 
all  tests  conducted  on  all  durability-data 
vehicles  of  the  combination  selected  un¬ 
der  9  86.079-24  (c)  (Including  all  vehicles 
elected  to  be  operated  by  the  manufac¬ 
turer  under  9  86.079-24  (c)  (1)  (11) ). 


(2)  AU  exhaust  emlssltm  data  from 
the  tests  conducted  before  and  after  the 
scheduled  maintenance  provided  in 
1 86.079-25. 

(3)  AU  exhaust  emission  data  from 
tests  required  by  maintenance  approved 
under  9  86.079-25,  In  those  cases  where 
the  Administrator  conditioned  his  ap¬ 
proval  for  the  performance  of  such 
maintenance  on  the  inclusion  of  such 
data  In  the  deterimatlon  factor  calcula¬ 
tion. 

(B)  AU  applicable  exhaust  emission 
results  shaU  be  plotted  as  a  function  of 
the  mileage  on  the  system,  rounded  to 
the  nearest  mile,  and  the  best  fit  straight 
lines,  fitted  by  thO  methcxl  of  least 
squares,  shaU  be  drawn  through  all  these 
data  points.  The  Interpolated  4,000-  and 
50,000-mlle  points  on  this  line  must  be 
within  the  standards  provided  hi  9  86.- 
078-8  or  9  86.079-9,  as  applicable,  or  the 
data  wiU  not  be  acceptable  for  use  In  cal¬ 
culation  of  a  defloration  factor,  unless 
no  applicable  data  point  exceeded  the 
standard.  An  exhaust  emission  deterio¬ 
ration  factor  shaU  be  calculated  for  each 
oiglne-system  combination  as  foUows: 

Factor = Exhaust  emissions  Interpolated  to 
SO.OOO  miles exhaust  emissions  Interpolated 
to  4,000  miles. 

These  Interpolated  values  shaU  be  car¬ 
ried  out  to  a  minimum  of  four  places  to 
the  right  of  the  decimal  point  before  di¬ 
viding  one  by  the  other  to  determine  the 
deterioration  facUx*.  The  results  shaU  be 
rounded  to  three  places  to  the  right  of  the 
decimal  point  in  accordance  with  ASTM 
E  29-67. 

(C)  An  evaporative  emissions  dete- 
rioratimx  factor  shall  be  determined  from 
the  testing  conducted  as  described  in 
9  86.079-21  (b)  (4)  (11),  for  each  evapora¬ 
tive  emlsskm  family-evaporative  emlsr 
Sion  control  system  combination  to 
indicate  the  evaporative  emlsskm  level  at 
50,000  miles  relative  to  the  evaporative 
emission  level  at  4,000  mUes  as  follows: 

FactcM-z:  Evaporative  emission  level  at  SO.¬ 
OOO  miles  minTM  the  evaporative  emisalon 
level  at  4,000  miles. 

The  factor  shall  be  established  to  a  min¬ 
imum  of  two  places  to  the  light  of  the 
decimal. 

(11)  (A)  The  official  exhaust  emission 
test  results  for  each  emlsslcm-data  ve¬ 
hicle  at  the  4,000-mlle  test  point  shaU  be 
multlpUed  by  the  appropriate  deteriora¬ 
tion  factor:  Provided,  That  If  a  deterio¬ 
ration  factor  as  computed  In  paragraph 
(a)  (4)  (1)  (B)  of  this  section  Is  less  than 
one,  that  deterlmation  factor  shaU  be 
one  for  the  purposes  of  this  paragraph. 

^B)  The  official  evaporative  ^nlssion 
test  results  for  each  evaporative  emis¬ 
sion-data  v^lcle  at  the  4.000-mile  test 
point  ShaU  be  adjusted  by  addition  of  the 
approi»iate  det^oratlon  factor:  Pro¬ 
vided,  That  if  a  deterioration  fact<H‘  as 
cmnpiited  In  paragn^di  (a)  (4)  (1)  (C)  of 
this  section  Is  less  than  aero,  that  dete¬ 
rioration  factor  ShaU  be  zero  for  the  pur¬ 
poses  of  this  paragaph. 

(Ui)  The  emissioDs  to  compco'e  with 
the  standard  shaU  be  the  adjusted  emis¬ 
sions  of  paragraph  (a)  (4)  (U)  (A)  and 
(B)  of  this  secUon  for  eadi  emission- 
data  v^lcle.  Before  any  emlsskm  value 
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Is  compared  with  the  standard,  It  shall 
be  rounded,  in  accordance  with  ASTM 
E  29-67,  to  two  significant  figures.  The 
rounded  emission  values  may  not  exceed 
the  standard. 

(iv)  Every  test  vehicle  of  an  engine 
family  must  comply  with  the  exhaust 
emission  standards,  as  determined  in 
paragraph  (a)  (4)  (ill)  of  this  section, 
before  any  vehicle  in  that  family  may  be 
certified. 

(V)  Every  test  vehicle  of  an  evapora¬ 
tive  emission  family  must  comply  with 
the  evaporative  emission  srtandards.  as 
determined  in  paragraph  (a)  (4)  (ill)  of 
this  section,  before  any  vehicle  in  that 
family  may  be  certified, 

(b)  (1)  Paragraph  (b)  of  this  section 
applies  to  heavy-duty  engines. 

(2)  The  exhaust  emission  standards 
for  gasoline-fueled  engines  in  5  86.079- 
10  or  for  Diesel  engines  in  9  86.079-11 
apply  to  the  emissions  of  engines  for 
their  useful  life. 

(3)  Since  emission  control  efficiency 
decreases  with  the  accumulation  of 
hours  cm  the  engine,  the  emisskm  level 
of  a  gasoline-fueled  engine  which  has 
accumulated  1,500  hours  of  dynamom¬ 
eter  oc>eration  or  a  Diesel  engine  which 
has  accumulated  1,000  hours  of  djma- 
mometer  operation  will  be  used  as  the 
basis  for  determining  compliance  with 
the  standards. 

(4)  The  procedure  for  determining 
compliance  of  a  new  engine  with  exhaust 
emission  standards  is  as  follows: 

(it  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
emission  results  of  the  durability-data 
engines  for  each  engine-system  combi¬ 
nation.  Separate  factors  shall  be  estab¬ 
lished  for  HC,  CO,  and  for  the  combined 
emissions  of  HC  and  NOx.  For  Diesel  en¬ 
gines,  separate  factors  shall  also  be  es¬ 
tablished  for  the  acceleration  mode 
(designated  as  “A”),  the  lugging  mode 
(designated  as  “B”)  and  the  peak 
opacity  (designated  as  “C”) . 

(A)  The  applicable  results  to  be  used 
in  determining  the  deterioration  factors 
for  each  combination  shall  be: 

(1)  All  valid  emission  data  from  the 
tests  required  imder  9  86.079-26 (b) . 
These  shall  include  the  official  test  re¬ 
sults,  as  determined  in  9  86.079-29,  for 
all  tests  conducted  on  all  gasoline-fueled 
durability-data  engines  of  the  combina¬ 
tion  selected  under  9  86.079-24(c)  (2)  or 
on  all  Diesel  durability-data  engines  of 
the  combination  selected  under  9  86.079- 
24(c)(3)  (Including  all  engines  elected  to 
be  operated  by  the  manufacturer  under 
9  86.079-24(0  (2)  (ili)  for  gasoline- 
fueled  engines  or  under  §  86.079-24(c) 
(3)  (ii)  for  Diesel  engines) . 

(2)  All  emission  data  from  the  tests 
conducted  before  and  after  maintenance 
provided  in  9  86.079-25(0  (2)  (1)  (A)  for 
gasoline-fueled  engines  or  in  §  86.079-25 
(c)(2)(i)(B)  for  Diesel  engines. 

(3)  All  emission  data  from  the  tests 
conducted  before  and  after  maintenance 
provided  in  9  86.079-25(0  (2)  (v)  (C)  for 
Diesel  engines  if  emission  tests  were 
conducted. 

(B)  All  applicable  emission  results  for 

(1)  HC,  (2)  CX>,  (3)  HC+NOx,  (4)  ac¬ 
celeration  smoke  (“A”),  (5)  lugging 


smoke  (“B") ,  and  (6)  peak  smc^e  ("C”) 
shall  be  plotted  as  a  function  of  dura¬ 
bility  hours  which  shall  be  C(m8l8tentl7 
roimded  to  the  nefu-est  hour.  Emission 
data  shall  have  two  figures  to  the  right 
of  the  decinml.  The  best  fit  straight  lines, 
fitted  by  the  method  of  least  squares, 
shall  be  drawn  through  these  data 
points.  The  interpolated  125-hour  and 
1,500-hour  points  for  gasoline-fueled 
engines  or  the  1,000 -hour  point  for  Diesel 
engines  on  each  line,  rounded  to  whole 
numbers  in  accordance  with  ASTM  E  29- 
67,  must  be  within  the  standards  speci¬ 
fied  in  9  86.079-10  for  gasoline-fueled 
engines  or  in  9  86.079-11  for  Diesel 
engines  or  the  data  shall  not  be  used  in 
the  calculation  of  a  deterioration  factor, 
imless  no  applicable  data  points  exceed 
the  standards. 

(C)  The  interpolated  values  shall  be 
used  to  calculate  a  deterioration  factor  as 
follows: 

Factor =Exhaxist  emissions  Interpolated  to 
1,000  hours  for  gasoline-fueled  engines  or  to 
1,000  hours  for  Diesel  engines  minus  the 
exhaust  emissions  Interpolated  to  120  hours. 
(Negative  deterioration  factors  shall  be  con¬ 
sidered  zero.) 

(11)  The  appropriate  deterioration  fac¬ 
tor,  carried  out  to  two  places  to  the  right 
of  the  decimal  point,  shall  be  added  to 
the  exhaust  emission  test  results,  carried 
out  to  two  places  to  the  right  of  the 
decimal  point,  for  each  emission-data 
engine. 

(iii»  The  emission  values  to  compare 
with  the  standards  shall  be  the  adjusted 
emission  values  of  paragrsqih  (b)  (4)  (ii) 
of  this  secti<m  rounded  to  two  significant 
figures  in  accordance  with  ASTM  E  29- 
67  for  each  emission-data  engine. 

(iv)  Everx,test  engine  of  engine  family 
must  comply  with  all  aivlicable  stand¬ 
ards,  as  determined  in  paragraph  (b) 

(4)  (ili) of  this  section,  before  any  engine 
in  that  family  will  be  certified. 

§  86.079—29  Tef>liiig  by  the  .tdniini^lra- 
tor. 

(a)(1)  Paragraph  (a)  of  this  section 
applies  to  light-duty  vehicles  and  light- 
duty  trucks. 

(2)  The  Administrator  may  require 
that  any  one  or  more  of  the  test  vdiicles 
be  submitted  to  him,  at  such  place  or 
places  as  he  may  designate,  for  the  pur¬ 
poses  of  conducting  onissions  tests.  The 
Administrator  may  specify  that  he  will 
conduct  such  testing  at  the  manufactur¬ 
er's  facility,  in  which  case  instrumenta¬ 
tion  and  equipment  specified  by  the  Ad¬ 
ministrator  shall  be  made  available  by 
the  manufacturer  for  test  operations. 
Any  testing  conducted  at  a  manufactur¬ 
er’s  facility  pursuant  to  this  paragraph 
shall  be  scheduled  by  the  mantifacturer 
as  promptly  as  possible. 

(3) (i)  Whenever  the  Administrator 
conducts  a  test  on  a  test  vehicle,  the  re¬ 
sults  of  that  test  shall,  imless  subse¬ 
quently  invalidated  by  the  Administra¬ 
tor,  comprise  the  Official  data  for  the 
vehicle  at  the  prescribed  test  point  and 
the  manufacturer's  data  for  that  pre¬ 
scribed  test  point  shall  not  be  used  in 
determining  compliance  with  emission 
standards. 


(ii)  Whenever  the  Administrator  does 
not  conduct  a  test  on  a  test  v^icle  at 
a  test  point,  the  manufacturer's  test 
data  will  be  accepted  as  the  official  data 
for  that  test  point:  Provided.  That  if 
the  Administrator  makes  a  determina¬ 
tion  based  on  testing  under  paragraph 
(a)  (2)  of  this  sectiim  that  there  is  a 
lack  of  correlation  between  the  manu¬ 
facturer’s  test  equipment  and  the  test 
equipment  used  by  the  Administrator, 
no  manufacturer’s  test  data  will  be  ac¬ 
cepted  for  purposes  of  certificaticm  until 
the  reasons  for  the  lack  of  correlation 
are  determined  and  the  validity  of  the 
data  is  established  by  the  manufacturer; 
And  further  provided.  That  if  the  Ad¬ 
ministrator  has  reasonable  basis  to  be¬ 
lieve  that  any  test  data  submitted  by 
the  manufacturer  is  not  accurate  or  has 
been  obtained  in  violation  of  any  pro¬ 
visions  of  this  part,  the  Administrator 
may  refuse  to  accept  that  data  as  the 
official  data  pending  retesting  or  sulunis- 
sion  of  further  information.  If  the 
manufacturer  conducts  more  than  one 
test  on  a  vehicle,  as  authorized  under 
9  86.079-26(a)(3)(i)(A).  the  data  from 
the  last  test  in  that  series  of  tests  on 
that  vehicle  will  constitute  the  official 
data. 

(iii)  (A)  The  emission-data  vehicle 
presented  to  the  Administrator  for  test¬ 
ing  shall  be  calibrated  within  the  pro¬ 
duction  tolerances  applicable  to  the 
manufacturer’s  specifications  to  be 
shown  on  the  vehicle  label  (see  9  86.079- 
35(a)  (1)  (iii)  (D) )  as  specified  in  the 
application  for  certification.  If  the  Ad¬ 
ministrator  determines  that  a  vehicle 
Is  not  within  such  tolerances,  the  ve¬ 
hicle  shall  be  adjusted  at  the  facility 
designated  by  the  Administrator  prior 
to  the  test  and  an  engineering  report 
shall  be  submitted  to  the  Administra¬ 
tor  describing  the  corrective  action 
taken.  Based  on  the  engineering  report, 
the  Administrator  will  determine  if  the 
vehicle  shall  be  used  as  an  «nlssion- 
data  vehicle. 

(B)  If  the  Administrator  determines 
that  the  test  data  developed  on  an  emis¬ 
sion-data  vehicle  under  paragraph  (a) 
(3)  (i)  of  this  section  would  cause  that 
vehicle  to  fall  due  to  excessive  4,000 
mile  emissions  or  by  aiH>1ication  of  the 
appropriate  deterioration  factor,  then 
the  following  procedure  shall  be  ob¬ 
served: 

(f )  The  manufacturer  may  request  a 
retest.  Before  the  retest,  the  vrfilcle 
may  be  readjusted  to  manufacturer’s 
specifications,  if  these  adjustments  were 
made  incorrectly  prior  to  the  first  test, 
and  other  maintenance  or  repairs  may 
be  performed  in  accordance  with 
9  85.079-25.  All  work  on  the  vehicle  shall 
be  done  at  such  location  and  under  such 
conditions  as  the  Administrator  may 
prescribe. 

(2)  The  vehicle  will  be  retested  by  the 
Administrator  and  the  results  of  this 
test  shall  comprise  the  official  data  for 
the  emission-data  vehicle. 

(iv)  If  sufficient  durability  data  are 
not  available  at  the  time  of  any  emis¬ 
sion 'test  cmiducted  imder  paragraph 
(a)  (2)  of  this  secti<m  to  enable  the  Ad¬ 
ministrator  to  determine  whether  an 
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emission-data  vehicle  would  fail,  the 
manufacturer  may  request  a  retest  In 
accordance  arlth  the  provislcms  of  para¬ 
graphs  (a)  (3)  (ill)  (A)  and  (B)  of  tlds 
section.  If  the  manufacturer  does  not 
promptly  make  such  request,  he 
be  deemed  to  have  waived  the  right  to 
a  retest.  A  request  for  retest  must  be 
made  before  the  manufacturer  removes 
the  vdikle  from  the  test  premises. 

(b)  (1)  Paragraph  (b)  <rf  this  section 
applies  to  heavy-duty  engines. 

"Hie  Administrator  may  require 
that  any  one  or  more  of  the  test  engines 
be  submitted  to  him,  at  such  place  or 
as  he  may  designate,  for  the  pur¬ 
pose  of  conducting  emissions  tests.  TTie 
Administrate-  may  specify  that  he  will 
conduct  such  testing  at  the  manufac¬ 
turer^  facility,  in  which  case  instru¬ 
mentation  and  equipment  specified  by 
the  Administrator  shall  be  made  avail¬ 
able  by  the  manufacturer  for  test  op- 
eatlons.  Any  testing  conducted  at  a 
maniifacturer’s  facility  pursuant  to  this 
paragraph  shall  be  scheduled  by  the 
manufacturer  as  promptly  as  ];x)ssible. 

(3)  (1)  Whenever  the  Administrator 
conducts  a  test  on  a  test  engine  the 
results  of  that  test,  unless  subsequently 
Invalidated  by  the  AdminlstraUu-,  Khab 
comprise  the  (^clal  data  for  the  engine 
at  that  prescribed  test  point  and  the 
manxifacturer's  data  for  that  prescribed 
test  point  shall  not  be  used  in  deter¬ 
mining  compliance  with  emlsskm  stand¬ 
ards. 

(li)  Whenever  the  Administrator  does 
not  conduct  a  test  on  a  test  engine  at 
a  test  point,  the  manufacturer’s  test 
data  will  be  accepted  as  the  olllclal  data 
tor  that  test  point:  Provided.  That  if  the 
Administrated  makes  a  det^mination 
based  on  testing  under  i>aragraih  (b)  (2) 
of  this  section  that  tho-e  is  a  lack  of 
correlation  between  the  manufacturer’s 
test  equipment  and  the  test  equipment 
used  by  the  Administrator,  no  manufac¬ 
turer’s  test  data  will  be  accepted  for 
purposes  of  certification  until  the  rea¬ 
sons  for  the  lack  of  cmrelation  are  de- 
tNtnlned  and  the  validity  of  the  data 
is  established  by  the  manufacturer:  And 
tUTther  provided.  ’That  if  the  Admlnls- 
tratm*  has  reasonable  basis  to  believe  that 
any  test  data  submitted  by  the  manu¬ 
facturer  is  not  accurate  (x-  has  been  ob¬ 
tained  in  violation  of  any  provision  of 
this  part,  the  Administrator  may  refuse 
to  accept  that  data  as  the  (^cial  data 
pending  retesting  or  submission  of  fur¬ 
ther  information. 

(ill)  (A)  The  emission-data  oigine 
presmted  to  the  Administrates  for  test¬ 
ing  shall  be  calibrated  within  the  ixp- 
ductlon  tolerances  applicable  to  the 
manufacturer’s  q^eclfications  to  be 
shown  on  the  engine  label  (see  §  86.079- 
35(a)  (2)  (ili) )  as  specified  in  the  appli¬ 
cation  for  certification.  If  the  Adminis¬ 
trator  determines  that  an  engine  is  not 
within  such  tolerances,  the  engine  Rha.li 
be  adjusted  at  the  facility  designated  by 
the  Administrator  prior  to  the  test  and 
an  engineering  report  shall  be  submitted 
to  the  Administrator  describing  the  cor¬ 
rective  action  taken.  Based  <m  the  en¬ 
gineering  report  the  Administrator  win 
determine  If  the  engine  shall  be  used 
as  an  emlssicm-data  engine. 

W. 
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(B)  If  the  Administrator  determines 
that  the  test  data  devel(4)ed  under  para¬ 
graph  (b)  (3)  (ill)  (A)  of  thta  section 
would  cause  the  emission-data  engine  to 
fall  due  to  excessive  125-hour  emission 
values  or  by  the  application  of  the  ap¬ 
propriate  deterioration  factor,  then  the 
following  procedure  shall  be  observed. 

(1)  The  manufacturer  may  request 
a  retest.  Before  the  retest,  the  engine 
may  be  readjusted  to  manufactiirer’s 
specifications  if  these  adjustments  were 
made  incorrectly  prim:  to  the  first  test, 
and  other  nudntenance  or  repairs  may 
be  performed  in  accordance  with 
8  88.079-25.  All  work  on  the  engine  shall 
be  done  at  such  location  and  imder  such 
conditions  as  the  Administrator  may 
prescribe. 

(2)  The  engine  will  be  retested  by  the 
Administrator  and  the  results  of  this  test 
shall  comprise  the  official  data  for  the 
emission-data  engine. 

(iv)  If  sufficient  durability  data  are 
not  available  at  the  time  of  any  emission 
test  conducted  under  paragraph  (b)  (2) 
of  this  section  to  enable  the  Adminis¬ 
trator  to  determine  whether  an  emis¬ 
sion-data  engine  would  fall,  the  manu¬ 
facturer  may  request  a  retest  in  accord¬ 
ance  with  the  proviskms  of  paragrai^ 
(b)  (3)  (Hi)  (B)  (i)  and  (2)  of  this  sec¬ 
tion.  If  the  manufacturer  does  not 
promptly  make  such  request,  he  shall  be 
de«ned  to  have  waived  the  right  to  a 
retest.  A  request  for  retest  must  be  made 
before  the  manufacturer  removes  the 
«iglne  from  the  test  premises. 

10.  Section  86.079-30  is  revised  to  read 
as  follows: 

§  86.079-^0  Ccriificatioii. 

(a)  (1)  If,  after  a  review  of  the  test 
reports  and  data  submitted  by  the  manu¬ 
facturer,  data  derived  from  any  inspec¬ 
tion  carried  out  under  8  86.078-7  (c)  and 
any  other  pertinent  data  or  information, 
the  Administrator  determines  that  a 
test  vehicle(8)  (or  test  englne(s) )  meets 
the  requirements  of  the  Act  and  of  this 
subpart,  he  will  issue  a  certificate  of 
conformity  with  respect  to  such  vrfil- 
cle(s)  (or  engine(8))  except  in  cases 
covered  by  paragraph  (c)  of  this  section. 
If  applicable,  the  certificate  will  state 
which  vehicles  are  certified  for  sale  at 
high  altitpde. 

(2)  Such  certificate  will  be  issued  tor 
such  period  not  to  exceed  one  model  year 
as  the  Administrator  may  determine  and 
upon  such  terms  as  he  may  deem  neces¬ 
sary  to  assime  Uiat  any  new  motor  ve¬ 
hicle  (or  new  motor  vehicle  engine)  cov¬ 
ered  by  the  certificate  will  meet  ttie 
requirements  of  the  Act  and  of  this  part. 
Ea<di  such  certificate  shall  contain  the 
following  language: 

ThU  c«rtiflcste  covers  only  those  new  mo¬ 
tor  vehicles  (or  new  motor  vehicle  engines) 
which  conform.  In  all  material  req>ects,  to 
the  design  specifications  that  applied  to 
those  vehicles  (or  engines)  described  in  the 
application  tar  certification  and  which  are 
produced  during  the _ noodel  year  pro¬ 

duction  period  of  the  said  manufacturer,  as 
defined  In  40  CFB  86.079-3. 

It  Is  a  term  of  this  certificate  that  the 
manufacturer  shall  consent  to  aU  inspections 
described  In  40  CFR  86.078-7  (c)  which  con¬ 
cern  either  the  vehicle  (or  engine)  certified. 


or  any  production  vehicle  (or  production 
engine)  covered  by  thU  certificate,  or  any 
production  vehicle  (or  production  engine) 
which  when  completed  wlU  be  claimed  to 
be  covered  by  this  certificate.  FaUure  to  com¬ 
ply  with  all  the  requirements  of  |  86.078-7(c) 
with  rew>ect  to  any  such  vehicle  (or  engine) 
may  lead  to  revocation  or  suspension  of  this 
certificate  as  specified  In  40  CFR  |  86.070- 
30(c).  It  Is  also  a  term  of  this  certificate 
that  this  certificate  may  be  revoked  or  sus¬ 
pended  for  the  other  reasons  stated  in 
186.079-30  (c)  or  (d). 

(3)  One  such  certificate  will  be  issued 
for  each  engine  family  and  will  certify 
compliance  with  no  more  than  one  set 
of  applicable  standards  except  that  for 
gasoline-fueled  light-duty  vehicles  and 
light-duty  trucks,  one  such  certificate 
will  be  issued  for  each  engine  family- 
evaporative  emission  family  combination 
and  will  certify  compliance  with  no  more 
than  one  set  of  applicable  standards. 

(4)  A  violation  of  section  203(a)(1) 
of  the  Clean  Air  Act  occurs  when  any 
manufacturer  sells,  offers  for  sale,  in¬ 
troduces  or  delivers  for  introduction  into 
commerce  any  light-duty  ve^le  or 
light-duty  truck,  subject  to  the  regula¬ 
tions  under  the  Act,  which  is  not  covered 
by  a  certificate  of  conformity  at  high 
altitude  Issued  under  this  part: 

(i)  At  a  designated  high-altitude  lo¬ 
cation,  unless  such  manufacturer  has 
substantial  reason  to  believe  that  such 
motor  vehicle  will  not  be  sold  to  an  ulti¬ 
mate  imrchaser  for  principal  use  at  a 
designiued  high-altitude  location;  or, 

(ii)  At  an  other  than  designated  hlgh- 
altltude  location,  when  such  manufac¬ 
turer  has  reason  to  believe  that  such 
motor  vehicle  is  intended  by  the  ultimate 
purchaser  to  be  used  princiiMdly  at  a 
designated  high-altitude  loeatlon. 

(5)  For  the  purpose  of  paragraph  (a) 
of  this  sectiem,  "designated  high-altitude 
locatlim’*  is  any  county  which  has  sub¬ 
stantially  all  of  its  area  located  above 
1,219  meters  (4.000  feet)  and  which  is 
identified  below. 

CoTmm  IjOCatd  8T7BSTAimALi.T  Above  1,319 
Meters  (4,000  Fter)  xm  Kucvatioh 


Apschs 

STATE  or  ARIZONA 

Navajo 

Adams 

STATE  or  C(H.OBADO 

Jeffereon 

Alamosa 

Lake 

Arapabos 

La  Plata 

Archuleta 

Larimer 

Boulder 

Las  Antimaa 

cmaffee 

Lincoln 

Clear  Greek 

Mesa 

Coneioe 

Mineral 

CcwtUla 

Moffat 

Oowley 

Montezuma 

Custer 

Montrose 

Dolores 

Morgan 

Delta 

Ouriij 

Denver 

Park 

Douglas 

Pitkin 

Eagle 

Pueblo 

sabert 

Rio  Banco 

El  Paso 

Rio  Grande 

Remont 

Routt 

Oarfield 

Saguache 

CMIpln 

San  Joan 

Grant 

San  MlguM 

OunnlsoQ 

Summtt 

Hinsdale 

Teller 

Huerfano 

Waabingtow 

Jackson 

Weld 
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STATE  or  IDAHO 


Baimock 

Custer 

Bear  Lake 

Franklin 

Bingham 

Fremont 

Blaine 

Jefferson 

Bonneville 

Madison 

Butte 

Minidoka 

Camae 

Oneida 

Caribou 

Power 

Cassia 

Teton 

Clark 

Valley 

Beaverhead 

STATE  or  MONTANA 

Madison 

Deer  Lodge 

Meagher 

Gallatin 

Park 

JelTerson 

Silver  Bow 

Banner 

STATE  or  NEBEASKA 

Sioux 

KlmbaU 

Carson  C^lty 

STATE  or  NEVADA 

Lander 

Douglas 

Lyon 

Elko 

Mineral 

Esmeralda 

Storey 

Eureka 

White  Pine 

Humboldt 

STATE  or  NEW  MEXICO 

Bernalillo 

Mora 

Catron 

Rio  Arriba 

Colfax 

Sandoval 

Cxury 

San  Juan 

De  Baca 

San  Miguel 

Grant 

Santa  Fe 

Guadalupe 

Sierra 

Harding 

Socorro 

Lincoln 

Taoe 

Los  Alamos 

Torrance 

Luna 

Union 

McKinley 

Valencia 

Lake 

STATE  or  OREGON 

STATE  or  UTAH 

Beaver 

Piute 

Box  Elder 

Rich 

Cache 

Salt  Lake 

Carbon 

San  Juan 

Daggett 

Sanpete 

Davis 

Sevier 

Duchesne 

Summit 

Emery 

Tooele 

Grand 

Uintah 

Iron 

Utah 

Juab 

Wasatch 

Kane 

Wayne 

Millard 

Weber 

Morgan 

Albany 

STATE  or  WYOMING 

Natrona 

Carbon 

Niobrara 

Converse 

Park 

Fremont 

Platte 

Goshen 

Sublette 

Hot  Springs 

Sweetwater 

Johnson 

Teton 

Laramie 

Uinta 

Lincoln 

Weston 

(6)  The  provisions  of  paragrat^  (a) 
(4)  of  this  secticm  shall  not  apply  to 
any  light-duty  vehicle  or  light-duty 
truck,  sold,  offered  for  sale,  introduced, 
or  delivered  for  introduction  Into  com¬ 
merce  in  California,  provided  that  the 
vehicle  is  covered  by  a  certificate  of  con¬ 
formity  with  emission  standards  in  effect 
in  California. 

(7)  Certificates  issued  for  light-duty 
vehicles  or  light-duty  trucks  certified 
with  catalytic  converters  shall  be  sub¬ 
ject  to  the  following  term  in  addition  to 
the  term  in  paragraph  (a)(2)  of  this 


section:  “Catalyst-equipped  vehicles, 
otherwise  covered  by  this  certificate, 
which  are  driven  outside  the  United 
States,  Canada,  and  Mexico  will  be  pre¬ 
sumed  to  have  been  operated  on  leaded 
gasoline  resulting  in  deactivation  of  the 
catalysts.  If  these  vehicles  are  imported 
or  offered  for  the  Importation  without 
retrofit  of  the  catalyst,  they  will  be  con¬ 
sidered  not  to  be  within  the  coverage  of 
this  certificate  unless  included  in  a  cata¬ 
lyst  C(mtr(d  program  operated  by  a  man¬ 
ufacturer  or  a  United  States  Oovem- 
ment  Agency  and  approved  by  the  Ad¬ 
ministrator.” 

(8)  Certificates  issued  for  Incomplete 
light-duty  trucks  shall  be  subject  to  the 
following  term  in  addition  to  the  term 
in  paragrai^  (a)(2)  of  this  section: 
“For  incomplete  light-duty  trucks,  this 
certificate  covers  only  those  new  motor 
vehicles  which  when  completed  by  hav¬ 
ing  the  primary  load-carrying  device  or 
cimtainer  attached,  conform  to  the  max¬ 
imum  curb  weight  and  frontal  area  lim¬ 
itations  described  in  the  application  for 
certification  as  required  in  40  CFR  86.- 
079-2 1(d)." 

(9)  Certificates  Issued  for  heavy-duty 
engines  shall  be  subject  to  the  following 
term  in  addition  to  the  term  in  para¬ 
graph  (a)  (2)  of  this  section:  “For  heavy- 
duty  engines,  this  certificate  covers  only 
those  new  motor  vehicle  engines  installed 
in  heavy-duty  vehicles  which  conform 
to  the  minimum  gross  vehicle  weight  rat¬ 
ing,  curb  weight,  or  frontal  area  limita¬ 
tions  for  heavy-duty  vehicles  described 
in  40  CFR  86.079-2.” 

(b)  (1)  Tlie  Administrator  will  deter¬ 
mine  whether  a  vehicle  (or  engine)  cov¬ 
ered  by  the  application  complies  with  ap¬ 
plicable  standards  by  observing  the  fol¬ 
lowing  relationships: 

(1)  Light-duty  vehicles  and  light-duty 
trucks.  (A)  The  durability-data  vehl- 
cle(s)  selected  under  |  86.079-24(c)  (1) 
(i)  shall  represent  all  vehicles  of  the 
same  engine-system  combination. 

(B)  The  emission -data  vehicle  (s) 
selected  under  5  86.079-24  (b)  (1)  (il) .  (b) 
(l)(lii),  and  (b)(1)  (iv)  shall  represent 
all  vehicles  of  the  same  engine-system 
combination  as  applicable  to  be  sold  be¬ 
low  4,000  ft. 

(C)  The  emission-data  vehicle(s) 
selected  under  §86.079-24  (b)(1)  (vll) 

(A)  and  (b)  (1)  (vil)  (B)  shall  represent 
all  vehicles  of  the  same  evaporative  con¬ 
trol  system  within  the  evaporative 
family,  as  applicable,  to  be  sold  below 
4,000  ft. 

(D)  The  emission-data  vehiclefs) 
selected  under  §  86.079-24(b)  (1)  (v)  shall 
represent  all  vehicles  of  the  same  engine- 
system  combination  to  be  sold  at  high 
altitude. 

(E)  The  emission-data  vehicle(s) 
selected  imder  §  86.079-24(b)  (1)  (vli)  (D) 
shall  represent  all  vehicles  of  the  same 
evaporative  control  system  within  the 
evaporative  family  sold  at  high  altitude. 

(ii)  Gasoline-fueled  heavy-duty 
engines.  (A)  A  test  engine  selected  under 
§  86.079-24 (b)  (2)  (li)  and  (Iv)  shaU  rep¬ 
resent  all  engines  in  the  same  engine 
family  of  the  same  engine  displacement- 


exhaust  emission  controll  system  com¬ 
bination. 

(B)  A  test  engine  selected  xmder 
I  86.079-24 (b)  (2)  (ill)  shall  represent  all 
engines  in  the  same  engine  family  of  the 
same  engine  displacement-exhaust  emis¬ 
sion  contrdl  system  combination. 

(C)  A  test  engine  selected  under 
S  86.079-24 (c)  (2)  (1)  shall  represent  all 
engines  of  the  same  engine-system  com¬ 
bination. 

(ill)  Diesel  heavy-duty  engines.  (A)  A 
test  engine  selected  imder  §  86.079-24  (b) 
(3)  (ii)  shall  represent  all  engines  in  the 
same  engine -system  combination. 

(B)  A  test  engine  selected  under 
§  86.079-24(b)  (3)  (iii)  shall  represent  all 
engines  of  that  emission  control  system 
at  the  rated  fuel  delivery  of  the  test 
engines. 

(C)  A  test  engine  selected  under 
§  86.078-24(c)  (3)  (1)  shall  represent  all 
engmes  of  the  same  engine-system 
combination. 

(2)  The  administrator  will  proceed  as 
in  paragraph  (a)  of  this  sectiini  with 
respect  to  the  vdiicles  (or  engines)  be¬ 
longing  to  an  engine  family  or  engine 
family-evaporative  emission  family 
combination  (as  applicable) ,  all  of 
which  comply  with  all  applicable  stand¬ 
ards. 

(3)  If,  after  a  review  of  the  test  reports 
and  data  submitted  by  the  manufac¬ 
turer,  data  derived  frwn  any  addltlimal 
testing  conducted  pursuant  to  §  86.079- 
29,  data  or  information  derived  from  any 
inspecticm  carried  out  under  §  86.078- 
7(c)  or  any  other  pertinent  data  or  in¬ 
formation,  the  Administrator  determines 
that  one  or  more  test  vehicles  (or  test 
engines)  of  the  certification  test  fleet 
do  not  meet  aimlicable  standards,  he  will 
notify  the  manufacturer  in  writing,  set¬ 
ting  forth  the  basis  for  his  detemfina- 
tion.  Within  30  days  following  receipt 
of  the  notification,  the  manufacturer 
may  request  a  hearing  on  the  Adminis¬ 
trator’s  detomlnaticm.  The  request  shall 
be  in  writing,  signed  by  an  authorized 
representative  of  the  manufacturer  and 
shall  Include  a  statemoit  specifying  the 
manufacturer’s  objections  to  the  Admin¬ 
istrator’s  determination  and  data  in  sup¬ 
port  of  such  objections.  If,  after  a  re¬ 
view  of  the  request  and  supporting  data, 
the  Administrator  finds  that  the  request 
raises  a  substantial  factual  issue,  he 
shall  iHX>vide  the  manufacturer  a  hear¬ 
ing  in  accordance  with  §  86.078-6  with 
respect  to  such  issue. 

(4)  For  light-duty  vdiicles  and  light- 
duty  trucks  the  manufacturer  may,  at 
his  («>tion,  proceed  with  any  of  the  fol¬ 
lowing  alternatives  with  respect  to  an 
emission-data  vehicle  determined  not  in 
compliance  with  all  applicable  standards 
for  which  it  was  tested: 

(i)  Request  a  hearing  under  §  86.078- 
6;  or 

(ii)  Remove  the  vehicle  configura¬ 
tion  (or  evaporative  vehicle  configura¬ 
tion.  as  applicable)  which  failed,  from 
his  application; 

(A)  If  the  failed  vehicle  was  tested 
for  compliance  with  exhaust  ^nission 
standards  only:  TTie  Administrator  may 
select,  in  place  of  the  failed  vehicle,  in 
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accordance  with  the  selection  criteria 
employed  in  selecting  the  failed  vehicle, 
a  new  emissicHi-data  vehicle  to  be  tested 
for  exhaust  emission  compliance  only. 

(B)  If  the  failed  vehicle  was  tested 
for  compliance  with  both  exhaust  and 
evaporative  emission  standards:  The 
Administrator  may  select,  in  place  of  the 
failed  vehicle,  in  accordance  with  the 
selection  criteria  employed  in  selecting 
the  failed  vehicle,  a  new  emission-data 
vehicle  which  will  be  tested  for  compli¬ 
ance  with  both  exhaust  and  evaporative 
emission  standards.  If  one  vehicle  can¬ 
not  be  selected  in  accordance  with  the 
selection  criteria  employed  in  selecting 
the  failed  vehicle,  then  two  vehicles  may 
be  selected  (i.e.,  one  vehicle  to  satisfy 
the  exhaust  emission  vehicle  selection 
criteria  and  one  vehicle  to  satisfy  the 
evaporative  emission  vehicle  selection 
criteria) .  The  vehicle  selected  to  satisfy 
the  exhaust  emission  vehicle  selection 
criteria  will  be  tested  for  compliance 
with  exhaust  emission  standards  only, 
nie  vehicle  selected  to  satisfy  the  evap¬ 
orative  emission  vehicle  selection  criteria 
will  be  tested  for  compliance  with  both 
exhaust  and  evaporative  emission  stand¬ 
ards;  or 

(iii)  Remove  the  vehicle  conflgmation 
(or  evaporative  vehicle  configuration,  as 
applicable)  which  failed  from  the  iu;>pll- 
cation  and  add  a  vehicle  configiu^- 
tion(s)  (or  evaporative  vehicle  config¬ 
uration  (s)  ,  as  applicable)  not  previously 
listed.  The  Administrator  may  require,  if 
applicable,  that  the  failed  vehicle  be 
modified  to  the  new  engine  code  (or 
evaporative  emissicHi  code,  as  applicable) 
and  demonstrate  by  testing  that  it  meets 
applicable  standards  for  which  it  was 
originally  tested.  In  addition,  the  Admin¬ 
istrator  may  select,  in  accordance  with 
the  vehicle  selection  criteria  given  in 
§  86.079-24(b),  a  new  emission-data  ve¬ 
hicle  or  vehicles.  The  vehicles  selected  to 
satisfy  the  exhaust  emission  vehicle  se¬ 
lection  criteria  will  be  tested  for  compli¬ 
ance  with  exhaust  emission  standards 
only.  The  vehicles  selected  to  satijsfy  the 
evaporative  emission  vehicle  selection 
criteria  will  be  tested  for  compliance  with 
both  exhaust  and  evaporative  mission 
standards;  or 

(iv)  Correct  a  component  or  system 
malfunction  and  show  that  with  a  cor¬ 
rectly  functioning  system  or  component 
the  failed  vehicle  meets  applicable  stand¬ 
ards  for  which  it  was  originally  tested. 
The  Administrator  may  require  a  new 
emission-data  vehicle,  of  identical  ve¬ 
hicle  configuration  (or  evaporative  ve¬ 
hicle  configuration,  as  applicable)  to  the 
failed  vehicle,  to  be  operated  and  tested 
for  compliance  with  the  applicable 
standards  for  which  the  failed  vehicle 
was  originally  tested. 

(5)  For  heavy-duty  engines  the  man¬ 
ufacturer  may,  at  his  option,  proceed 
with  any  of  the  following  alternatives 
with  respect  to  any  engine  family  repre¬ 
sented  by  a  test  engine(s)  determined 
not  in  compliance  with  applicable  stand¬ 
ards: 

(i)  Request  a  hearing  under  §  86.- 
078-6;  or 

(ii)  Delete  from  the  application  for 
certification  the  engines  represented  by 


the  falling  test  engine.  (Engines  so  de¬ 
leted  may  be  included  In  a  later  request 
for  certification  under  §  86.07^32.)  TTie 
Administrator  will  then  select  in  place 
of  each  falling  engine  an  alternate  en¬ 
gine  chosen  in  accordance  with  selection 
criteria  employed  in  selecting  the  engine 
that  failed;  or 

(iii)  Modify  the  test  engine  and  dem¬ 
onstrate  by  testing  that  it  meets  appli¬ 
cable  standards.  Another  engine  which  is 
in  all  material  respects  the  same  as  tlie 
first  engine,  as  modified,  shall  then  be 
operated  and  tested  in  accordance  with 
applicable  test  procedures. 

(6)  If  the  manufacturer  does  not  re¬ 
quest  a  hearing  or  present  the  required 
data  imder  paragraphs  <b)  (4)  or  (b)  (5) 
(as  applicable)  of  this  section,  the  Ad¬ 
ministrator  will  deny  certification. 

(c)  (1)  Notwithstanding  the  fact  that 
any  certification  vehlcle(s)  (or  certifica¬ 
tion  engine(s))  may  comply  with  other 
provisions  of  this  subpart,  the  Adminis¬ 
trator  may  withhold  or  deny  the  issu¬ 
ance  of  a  certificate  of  conformity  (or 
suspend  or  revoke  any  such  certificate 
which  has  been  issued)  with  respect  to 
any  such  vehicle (s)  (or  engine (s) )  If: 

(i)  The  manufacturer  submits  false  or 
incomplete  information  in  his  applica¬ 
tion  for  certificatifm  thereof ; 

(ii)  The  manufacturer  renders  iiiac- 
ciirate  or  invalid  any  test  data  which  he 
submits  pertaining  thereto  or  othemise 
circumvents  the  intent  of  the  Act  or  of 
this  part  with  respect  to  such  vehicle  (or 
engine) ; 

(ill)  Any  EPA  Enforcement  Officer  is 
denied  access  on  the  terms  specified  in 
§  86.078-7(c)  to  any  facility  or  portion 
thereof  which  contains  any  of  the  fol¬ 
lowing: 

(A)  Tlie  vehicle  (or  engine) ; 

(B)  Any  components  used  or  consid¬ 
ered  for  use  in  its  modification  or  build¬ 
up  into  a  certification  vehicle  (or  certifi¬ 
cation  engine) ; 

(C)  Any  production  vehicle  (or  pro¬ 
duction  engine)  which  is  or  will  be 
claimed  by  the  manufacturer  to  be  cov¬ 
ered  by  the  certificate; 

(D)  Any  step  in  the  construction  of 
a  vehicle  (or  engine)  described  in  (C) 
of  this  subdivision; 

(E)  Any  records,  documents,  reports, 
or  histories  required  by  this  part  to  be 
kept  concerning  any  of  the  above; 

(iv)  Any  EPA  Enforcement  Officer  is 
denied  “reasonable  assistance’’  (as  de¬ 
fined  in  §  86.078-7(c) )  in  examining  any 
of  the  items  listed  in  paragraph  (c)(1) 

(iii)  of  this  section. 

(2)  The  sanctions  of  withholding,  de¬ 
nying,  revoking,  or  suspending  of  a  cer¬ 
tificate  may  be  Imposed  for  the  reasons 
in  paragraphs  (c)(1)  (i),  (ii),  (iii),  or 

(iv)  of  this  section  only  when  the  in- 
fi-action  is  substantial. 

(3)  In  any  case  in  which  a  manufac¬ 
turer  knowingly  submits  false  or  inac- 
cvu-ate  infoimation  or  knowingly  renders 
inaccurate  or  invalid  any  test  data  or 
commits  any  other  fraudulent  acts  and 
such  acts  contribute  substantially  to  the 
Administrator’s  declsi^  to  issue  a  cer¬ 
tificate  of  conformity,  the  Administrator 
may  deem  such  certificate  void  ab  Initio. 


(4)  In'^ny  case  In  which  certification 
of  a  vehicle  (or  engine)  is  proposed  to  be 
withheld,  denied,  revoked,  or  suspended 
under  paragraph  (c)(1)  (ill)  or  (c)(1) 
(iv)  of  this  section,  and  in  which  the 
Administrator  has  presented  to  the  man- 
ufactvu^r  involved  reasonable  evidence 
that  a  violation  of  S  86.078-7(c)  in  fact 
occurred,  the  manufacturer,  if  he  wishes 
to  contend  Uiat,  even  though  the  viola¬ 
tion  occurred,  the  vehicle  (or  engine)  in 
question  was  not  involved  in  the  viola¬ 
tion  to  a  degree  that  would  warrant 
witliliolding  denial,  revocation,  or  sus¬ 
pension  of  certification  imder  either  par¬ 
agraph  (c)(1)  (ill)  or  (c)(1)  (iv)  of  this 
section,  shall  have  the  burden  of  estab¬ 
lishing  that  contention  to  the  satisfac¬ 
tion  of  the  Administrator. 

(5)  Any  revocation  or  suspen.sion  of 
certification  under  paragraph  (c)(1)  of 
this  section  shall: 

(1)  Be  made  only  after  the  manu¬ 
facturer  concerned  has  been  offered 
an  opportunity  for  a  hearing  conducted 
in  accordance  with  S  86.078-6  hereof. 

(ii)  Extaid  no  further  than  to  forbid 
the  Introduction  into  commerce  of  ve¬ 
hicles  (or  engines)  previously  covered  by 
the  certification  w'hlch  are  still  in  the 
hands  of  the  manufacturer,  except  in 
cases  of  such  fraud  or  other  misconduct 
as  makes  the  certification  invalid  ab 
initio. 

(6)  The  manufacturer  may  request  in 
the  form  and  manner  specified  in  para¬ 
graph  (b)  (3)  of  this  section  that  any 
determination  made  by  the  Adminis¬ 
trator  under  paragraph  (c)  (1)  of  this 
section  to  withhold  or  deny  certification 
be  review'ed  in  a  hearing  conducted  in 
accordance  with  S  86.078-6.  If  the  Ad¬ 
ministrator  finds,  after  a  review’  of  the 
request  and  supporting  data,  that  the  re¬ 
quest  raises  a  substantial  factual  issue 
he  w’lll  grant  the  request  w’ith  respect 
to  such  issue. 

(d)  (1)  Notwithstanding  the  fact  that 
any  vehicle  configuration  or  engine 
family  may  be  covered  by  a  valid  out¬ 
standing  certificate  of  conformity,  the 
Administrator  may  suspend  such  out¬ 
standing  certificate  of  conformity  in 
whole  or  in  part  with  respect  to  such  ve¬ 
hicle  configuration  or  engine  family  if : 

(i)  'The  manufacturer  refuses  to  com¬ 
ply  W’ith  the  provisions  of  a  test  order  is¬ 
sued  by  the  Administrator  pursuant  to 
5  86.603;  or 

(ii)  lihe  manufacturer  refuses  to 
comply  with  any  of  the  requirements  of 
§  86.603;  or 

(iii)  The  manufacturer  submits  fal.se 
or  incomplete  information  in  any  report 
or  information  provided  pursuant  to  the 
requirements  of  §  86.609 ;  or 

(iv)  The  manufacturer  renders  inac¬ 
curate  any  test  data  which  he  submits 
pursuant  to  §  86.609;  or 

(V)  Any  EPA  Enforcement  Officer  is 
denied  access  to  a  facility  on  the  terms 
specified  in  §  86.606;  or 

(vi)  Any  EPA  Enforc«nent  Officer  is 
denied  the  opportunity  on  the  terms 
specified  in  §  86.606  to: 

(A)  Monitor  vehicle  selection  pursuant 
to  §  86.607,  or 

(B)  Select  vehicles  for  testing  pursu¬ 
ant  to  §  86.607,  or 
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(C)  Monitor  vehicle  testing  performed 
to  aatisfy  any  of  the  requirements  of 
this  part;  or 

(vii)  Any  EPA  Enforcement  Officer  is 
denied  “reasonable  asBlstance”  as  defined 
in  S  86.608  in  examining  any  of  the  items 
listed  in  that  section;  or 

(viii)  The  manufacturer  refuses  to 
comply  with  the  requirements  of  if  86.- 
604(a).  86.605,  and  86,607,  86.608,  86.610, 
or  86.611. 

(2)  The  sanction  of  suspending  a  cer¬ 
tificate  may  not  be^  impost  for  the  rea¬ 
sons  in  paragraphs  (d)(1)  (i),  (ii),  or 
(viii)  of  this  section  where  such  refusal 
Is  caused  by  conditions  and  circum¬ 
stances  outside  the  control  of  the  manu¬ 
facturer  which  renders  it  impossible  to 
comply  with  those  requirements.  Such 
conditions  and  circumstances  shall  in¬ 
clude.  but  not  be  limited  to,  any  uncon¬ 
trollable  factors  which  result  in  the  tem¬ 
porary  unavailability  of  equipment  and 
personnel  needed  to  conduct  the  required 
tests,  such  as  equipment  breakdown  or 
failure  or  illness'of  personnel,  but  shall 
not  Include  failure  of  the  manufacturer 
to  adequately  plan  for  and  provide  the 
equipment  and  personnel  needed  to  con¬ 
duct  the  tests.  The  manufacturer  will 
bear  the  burden  of  establishing  the  pres¬ 
ence  of  the  conditions  and  circumstances 
required  by  this  paragraph. 

(3)  The  sanctions  of  suspending  a  cer¬ 
tificate  may  be  Imposed  for  the  reasons 
in  paragraphs  (did)  (ill) ,  (Iv) ,  (v) ,  (vl) , 
or  (vll)  of  this  section  only  when  the  in¬ 
fraction  is  substantial. 

(4)  In  any  case  in  which  a  manufac¬ 
turer  knowingly  submitted  false  or  in¬ 
accurate  information  or  knowingly  ren¬ 
dered  inaccurate  any  test  data  or  com¬ 
mitted  smy  other  fraudulent  acts,  and 
such  acts  contributed  substantially  to 
the  Administrator’s  original  decision  not 
to  suspend  or  revoke  a  certificate  of  con¬ 
formity  in  whole  or  in  part,  the  Adminis¬ 
trator  may  deem  such  certificate  void 
from  the  date  of  such  fraudulent  act. 

(5)  In  any  case  in  which  certification 
of  a  vehicle  is  proposed  to  be  suspended 
under  paragraph  (d)(l)(v),  (d)(1) (vl), 
or  (d)(1)  (vil)  of  this  section,  and  in 
which  the  Administrator  has  presented 
to  the  manufacturer  involved  reasonable 
evidence  that  a  violation  of  f  86.606  in 
fact  occurred,  the  manufacturer,  if  he 
wishes  to  contend  that  even  though  the 
violation  occurred,  the  vehicle  configu¬ 
ration  or  engine  family  in  question  was 
not  Involved  in  the  violation  to  the  de¬ 
gree  that  would 'warrant  suspension  of 
certification  under  either  paragraph 
(d)(l)(v),  (d)(1)  (vl).  or  (d)(1)  (vU) 
of  this  section,  shall  have  the  burden  of 
establishing  that  contention  to  the  sat¬ 
isfaction  of  the  Administrator. 

(6)  Any  suspension  of  certification  un¬ 
der  paragraph  (d)(1)  of  this  section 
shall: 

(I)  Be  made  only  after  the  manufac¬ 
turer  concerned  has  been  offered  an  op¬ 
portunity  for  a  hearing  conducted  In 
accordance  with  i  86.613  hereof,  and 

(II)  Not  apply  to  vehicles  no  longer 
in  the  hands  of  the  manufacturer. 

11.  New  i§  86.079-31  througl^  86.079-34 
are  added  and  read  as  follows: 


§  86.079—31  Separate  rertifiration. 

Where  possible  a  manufacturer  sliould 
Include  in  a  single  application  for  cer- 
tificatim  all  vehicles  (or  engines)  for 
which  certification  is  required.  A  manu¬ 
facturer  may,  however,  choose  to  apply 
separately  for  certification  of  part  of  his 
product  line.  The  selection  of  test  ve¬ 
hicles  (or  test  engines)  and  the  compu¬ 
tation  of  test  results  will  be  determined 
separately  for  each  application. 

§  86.078—32  Addition  of  a  vehicle  or  en¬ 
gine  after  certification. 

(a)  If  a  manufacturer  proposes  to  add 
to  his  product  line  a  vehicle  (or  engine) 
of  the  same  engine-system  combination 
as  vehicles  (or  engines)  previously  certi¬ 
fied  but  which  was  not  described  in  the 
application  for  certification  when  the 
test  vehicle(s)  (or  test  engine(8))  rep¬ 
resenting  other  vehicles  (or  engines)  of 
that  combination  was  certified,  he  shall 
notify  the  Administrator.  Such  notifica¬ 
tion  shall  be  in  advance  of  the  addition 
unle.ss  the  manufacturer  elects  to  follow 
the  procedure  described  in  i  86.079-34. 
This  notification  shall  Include  a  full  de¬ 
scription  of  the  vehicle  (or  engine)  to  be 
added. 

(b)  The  Administrator  may  require 
the  manufacturer  to  perform  such  tests 
on  the  test  vehlcle(s)  (or  test  engine(s) ) 
representing  the  vehicle  (or  engine)  to  be 
added  which  would  have  been  required 
if  the  vehicle  (or  engine)  had  been  in¬ 
cluded  in  the  original  application  for 
certification. 

(c)  If,  after  a  review  of  the  test  re¬ 
ports  and  data  submitted  by  the  manu¬ 
facturer,  and  data  derived  from  any 
testing  conducted  under  §  86.079-29,  the 
Administrator  determines  that  the  test 
vehlcle(s)  or  test  engine(8)  meets  all 
applicable  standards,  the  appropriate 
certificate  will  be  amended  accordingly. 
If  the  Administrator  determines  that  the 
test  vehicle(s)  (or  test  engine(s))  does 
not  meet  applicable  standards,  he  will 
proceed  imder  §  86 .079-30  (b). 

§  86.079—33  Qianges  to  a  vehicle  or  en¬ 
gine  covered  by  certification. 

(a)  The  manufacturer  shall  notify 
the  Administrator  of  any  change  in  pro¬ 
duction  vehicles  (ot  production  engines) 
in  respect  to  any  of  the  parameters  listed 
in  :  86.079-24(a)  (3),  $  86.079-24(b)  (1) 
(ui).  5  86.079-24(b)  (2)  (ill)  or  §86.079- 
24(b)  (3)  (iii)  as  applicable,  giving  a  full 
description  of  the  change.  Such  notifica¬ 
tion  shall  be  in  advance  of  the  change 
unless  the  manufacturer  elects  to  follow 
the  procedure  described  in  §  86.079-34. 

(b)  Based  upon  the  description  of  the 
change,  and  data  derived  from  such  test¬ 
ing  as  the  Administrator  may  require  or 
conduct,  the  Administrator  will  deter¬ 
mine  whether  the  vehicle  (or  engine) ,  as 
modified,  would  stiU  be  covered  by  the 
certificate  of  conformity  then  in  effect. 

*  (c)  If  the  Administrator  determines 
that  the  outstanding  certificate  would 
cover  the  modified  vehicles  (or  engines) 
he  will  notify  the  manufacturer  in  writ¬ 
ing.  Except  as  provided  in  §  86.079-34 
the  change  may  not  be  put  into  effect 
prior  to  the  insmufacturer’s  receiving 


this  notification.  If  the  Administrator  de¬ 
termines  that  the  modified  v^cles  (or 
engines)  would  not  be  covered  by  the 
certificate  then  in  ^ect,  the  modified 
vehicles  (m*  engines)  shall  be  treated  as 
additions  to  the  product  line  subject  to 
§  86.079-32. 

§  86.079—34  Allrmative  procedure  for 
notification  of  additions  and  change*. 

(a)  A  manufacturer  may.  in  lieu  of 
notifying  the  Administrator  in  advance 
of  an  addition  of  a  vehicle  (or  engine) 
under  §  86.079-32  or  a  change  in  a  ve¬ 
hicle  (or  engine)  under  f  86.079-33 
notify  him  concurrently  with  the  mak¬ 
ing  ot  the  change  if  the  manufacturer 
believes  the  addition  or  change  will  not 
require  any  testing  under  the  appro¬ 
priate  section.  Upon  notlficaticm  to  the 
Administrator,  the  manufacturer  may 
proceed  to  put  the  addition  or  change 
into  effect. 

(b)  The  manufacturer  may  continue 
to  produce  vehicles  (or  engines)  as  de¬ 
scribed  in  the  notificaticMi  to  the  Admin¬ 
istrator  for  a  maximum  of  30  days,  un¬ 
less  the  Administrator  grants  an  exten¬ 
sion  In  writing.  This  period  may  be 
shortened  by  a  notification  in  accord¬ 
ance  with  paragraph  (c)  of  this  section. 

(c)  If  the  Administrator  determines, 
based  upon  a  description  of  the  addition 
or  change,  that  no  test  data  will  be  re¬ 
quired.  he  will  noti^  the  manufacturer 
in  Writing  of  the  acceptability  of  the  ad¬ 
dition  or  change.  If  the  Administrator 
determines  that  test  data  will  be  re¬ 
quired,  he  will  notify  the  manufacturer 
to  rescind  the  change  within  5  days  of 
receipt  of  the  notification.  The  Admin¬ 
istrator  will  then  proceed  as  in  §  86.079- 
32  (b)  and  (c),  or  §  86.079-33  (b)  and 

(c),  as  appropriate. 

(d)  Election  to  produce  vehicles  (or 
engines)  under  this  section  will  be 
deemed  to  be  a  c(msent  to  recall  all  ve¬ 
hicles  (or  engines)  which  the  Adminis¬ 
trator  determines  imder  §  86.079-32  (c) 
do  not  meet  applicable  standards,  and  to 
cause  such  nmiconformlty  to  be  reme¬ 
died  at  no  expense  to  the  owner. 

12.  Section  86.079-35  is  revised  to  read 
as  follows: 

§  86.079-3.’;  Labeling. 

(a)  The  manufacturer  of  any  motor 
vehicle  (or  motor  vehicle  engine)  sub¬ 
ject  to  the  applicable  emission  standards 
of  this  subpart,  shall,  at  the  time  of 
manufacture,  affix  a  permanent  legible 
label,  of  the  type  and  in  the  manner  de¬ 
scribed  below,  containing  the  infOTma- 
tlon  hereinafter  provided,  to  all  produc¬ 
tion  models  of  such  vehicles  (or  engines) 
available  for  sale  to  the  public  and  cov¬ 
ered  by  a  certificate  of  conformity  under 
§  86.079-30(a). 

( 1 )  Light-duty  vehicles  and  light-duty 
trucks.  (I)  A  permanent,  legible  label 
shall  be  affixed  in  a  readily  visible  posi¬ 
tion  hi  the  engine  compartment. 

(ii)  The  label  shall  be  affixed  by  the 
vehicle  manufacturer  who  has  been  is¬ 
sued  the  certificate  of  conformity  for 
such  vehicle,  in  such  a  manner  that  it 
cannot  be  removed  without  destroying 
or  defacing  the  label.  The  label  shall  not 
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be  affixed  to  any  equipment  which  Is 
easily  detached  from  such  vehicle. 

(Ill)  The  label  shall  contain  the  fol¬ 
lowing  Informatkm  lettered  In  the  Eng¬ 
lish  language  In  block  letters  and  nu¬ 
merals,  which  shall  be  of  a  color  that 
contrasts  with  the  background  of  the 
label; 

(A)  The  label  heading:  Vehicle  Emis¬ 
sion  Control  Information; 

(B)  Full  corporate  name  and  trade¬ 
mark  of  manufacturer; 

(C)  Engine  displacement  (in  cubic 
inches),  engine,  family  Identification 
and  evaporative  family  Identification; 

(D)  Engine  tuneup  specifications  and 
adjustments,  as  recommended  by  the 
manufacturer  In  accordance  with  the  al¬ 
titude  at  which  the  vehicle  Is  to  be  sold 
to  the  ultimate  purchaser,  including  but 
not  limited  to  idle  speed  (s) ,  Ignition  tim¬ 
ing,  the  idle  air-fuel  mixture  setting  pro¬ 
cedure  and  value  (e.g..  Idle  CO.  Idle  air- 
fuel  ratio.  Idle  speed  drop),  high  Idle 
speed.  Initial  injection  timing,  and  valve 
lash  (as  applicable)  as  well  as  other 
parameters  deemed  necessary  by  the 
manufacturer.  These  specifications 
should  Indicate  the  proper  transmission 
position  during  tuneup  and  what  acces¬ 
sories  (e.g.,  air-conditioner),  if  any, 
should  be  in  operation; 

(E)  An  unconditional  statement  of 
compliance  with  the  appropriate  model 
year  U.S.  Environmental  Protection 
Agency  regiilatioiu  which  apply  to  light- 
duty  vehicles  or  light-duty  trucks; 

(P)  The  altitude  at  which  the  vehicle 
is  intended  for  sale  to  the  public  as  speci¬ 
fied  by  a  certificate  of  conformity  under 
§  86.079-30. 

(2)  Heavy-duty  engines.  (1)  A  perma¬ 
nent  legible  label  shall  be  affixed  to  the 
engine  in  a  position  in  which  it  will  be 
readily  visible  after  installation  in  the 
vehicle. 

(ii)  The  label  shall  be  attached  to  an 
engine  part  necessary  for  normal  engine 
operation  and  not  normally  requiring 
replacement  during  engine  life. 

(ill)  The  label  shall  contain  the  fol¬ 
lowing  information  lettered  in  the  Eng¬ 
lish  language  in  block  letters  and  nu¬ 
merals  which  shall  be  of  a  color  that 
contrasts  with  the  background  of  the 
label: 

(A)  The  label  heading;  Engine  Ex¬ 
haust  Emission  Control  Information; 

(B)  Pull  corporate  name  and  trade¬ 
mark  of  manufacturer; 

(C)  Engine  displacement  (in  cubic 
inches)  and  engine  family  and  model 
designations; 

(D)  Date  of  engine  manufacture 
(month  and  year) ; 

(E)  Engine  specifications  and  adjust¬ 
ments  as  recommended  by  the  manufac¬ 
turer.  These  specifications  should  indi¬ 
cate  the  proper  transmission  position 
during  tuneup  and  what  accessories  (e.g., 
air  conditioner),  if  any,  should  be  in 
operation; 

(F)  For  gasoline-fueled  engines  the 
label  should  include  the  idle  speed,  igni¬ 
tion  timing,  and  the  idle  air-fuel  mixture 
setting  procedure  and  value  (e.g.,  idle 
CO,  idle  air-fuel  ratio,  idle  speed  drop) , 
and  valve  lash. 


(O)  For  Diesel  oigines  the  label  should 
Include  the  advertised  hp.  at  ipm.  fuel 
rate  at  advertised  hp.  in  mmVstroke, 
valve  lash,  initial  injection  timing,  and 
idle  speed. 

(H)  An  unconditional  statement  of 
compliance  with  the  appropriate  model 
year  (e.g.,  1979)  U.S.  Environmental  Pro¬ 
tection  Agency  regulations  applicable  to 
heavy-duty  engines. 

(iv)  The  label  may  be  made  up  of  one 
or  more  pieces:  Provided,  That  all  pieces 
are  permanently  attached  to  the  same 
engine  or  vehicle  part  as  applicable. 

(b)  The  provisions  of  this  section 
shall  not  prevent  a  manufacturer  fr(xn 
also  reciting  on  the  label  that  such  ve¬ 
hicle  (or  engine)  conforms  to  any  ap¬ 
plicable  State  emission  standards  for 
new  motor  vehicles  (or  new  motor  vehi¬ 
cle  engines)  or  any  other  Information 
that  such  manufacturer  deems  necessary 
for.  or  useful  to,  the  proper  operation 
and  satisfactory  maintenance  of  the  ve¬ 
hicle  (or  engine) . 

(c)  (1)  The  manufacturer  of  any 
light-duty  vehicle  or  light-duty  truck 
subject  to  the  emission  standards  of  this 
subpart,  shall,  in  addititm  and  sub¬ 
sequent  to  setting  forth  those  statements 
on  the  label  required  by  the  Department 
of  Transportation  (DOT)  pursuant  to  49 
CFR  567.4,  set  forth,  on  the  DOT  label 
or  on  an  additional  label  located  in 
proximity  to  the  DOT  label  and  affixed 
as  described  in  49  CFR  567.4 (b, ,  the  fol¬ 
lowing  information  in  the  English  lan¬ 
guage,  lettered  in  block  letters  and  nu¬ 
merals  not  less  than  three  thirty- 
seconds  of  an  inch  high,  of  a  coIcm*  that 
contrasts  with  the  background  of  the 
label: 

(1)  The  heading:  “Vehicle  Emission 
Control  Information”; 

(ii)  The  statement:  “This  Vehicle 
Conforms  to  U.S.  EPA  Regulations  Ap¬ 
plicable  to  1979  Model  Year  New  Motor 
Vehicles”. 

(iii)  One  of  the  following  statements, 
as  applicable,  in  letters  and  niunerals 
not  less  than  six  thirty-seconds  of  an 
inch  high  and  of  a  color  that  contrasts 
with  the  background  of  the  label; 

(A)  For  all  vehicles  certified  as  non¬ 
catalyst-equipped  :  “NON-CATALYST” ; 

(B)  For  all  vehicles  certified  as 
catalyst-equipped  which  are  included  in 
a  manufacturer’s  catalyst  control  pro¬ 
gram  for  which  approval  has  been  given 
by  the  Administrator:  “CATALYST- AP¬ 
PROVED  FOR  IMPORT”; 

(C)  For  all  vehicles  certified  as 
catalyst-equipped  which  are  not  in¬ 
cluded  in  a  manufacturer's  catalyst 
control  program  for  which  prior  ap¬ 
proval  has  been  given  by  the  Adminis¬ 
trator:  “CATALYST”. 

(2)  In  lieu  of  selecting  either  of  the 
labeling  options  of  paragraph  (c)(1)  of 
this  section,  the  manufacturer  may  add 
the  information  required  by  paragraph 
(c)(1)  (iii)  of  this  section  to  the  la^l 
required  by  paragraph  (a)  of  this  sec¬ 
tion.  The  required  Informaticm  will  be 
set  forth  in  the  manner  prescribed  by 
paragraph  (c)  (1)  (iii)  of  this  sectiem. 

(d)  Incomplete  light-duty  trucks  or 
incomplete  heavy-duty  vehicles  option¬ 


ally  certified  as  light-duty  trucks  shall 
have  the  following  statement  printed  on 
the  label  required  In  paragraph  (a)(1) 
of  this  section  in  lieu  of  the  statement 
required  by  paragraph  (a)  (1)  (ill)  (E) 
of  this  section:  “This  vehicle  conforms 
to  U.S.  EPA  regulations  applicable  to 
19 —  Model  Year  New  Motor  Vehicles 
when  completed  at  a  maximum  curb 

weight  of _ pounds  and  a  maximum 

frontal  area  of _ square  feet.” 

(e)  Incomplete  heavy-duty  vehicles 
having  an  8,500  pound  gross  vehicle 
weight  rating  or  less  shall  have  the  fol¬ 
lowing  statement  printed  on  the  label  re¬ 
quired  in  paragraph  (a)(2)  or  (a)(3) 
of  this  section  in  lieu  of  the  statement 
required  by  paragraph  (a)  (2)  (ill)  (F) 
or  (a)  (3)  (iU)  (F)  of  this  section:  “This 
engine  conforms  to  UJ3.  EPA  regulations 
applicable  to  19 —  Model  Year  New 
Heavy-Duty  Engines  when  installed  in 
a  vehicle  completed  at  a  emb  weight  of 
more  than  6,000  pounds  or  with  a  frontal 
area  greater  than  46  square  feet.” 

(f)  The  manufacturer  of  any  incom¬ 
plete  v^icle  shall  notify  the  purchaser 
of  such  vehicle  of  any  ciuh  weight,  fron¬ 
tal  area,  or  gross  v^lcle  weight  rating 
limitations  affecting  the  emissions  cer¬ 
tificate  applicable  to  that  vehicle.  This 
notification  shall  be  transmitted  in  a 
manner  consistent  with  National  High¬ 
way  Traffic  Safety  Admlnistraticm  safety 
notification  requirements  published  in 
40  CFR  Part  568. 

13.  New  S!  86.079-36  through  86.079- 
39  are  added  and  read  as  follows: 

§  86.079->36  Submission  of  vrliirlo  iden¬ 
tification  numbers. 

(a)  The  manufacturer  of  any  light- 
duty  vehicle  or  light-duty  truck  covered 
by  a  certificate  of  conformity  under 
§  86.079-30  (a)  shall,  not  later  than  60 
days  after  its  manufacture,  submit  to  the 
Administrator  the  vehicle  Identification 
number  of  such  vehicle:  Provided.  That 
this  requirement  shall  not  apply  with  re¬ 
spect  to  any  vehicle  manufactured 
within  any  State,  as  defined  in  section 
302(d)  of  the  Act. 

(b)  The  requirements  of  this  section 
may  be  waived  with  respect  to  any  man¬ 
ufacturer  who  provides  information  sat¬ 
isfactory  to  the  Administrator  which  will 
enable  the  Administrator  to  identify 
those  vehicles  which  are  covered  by  a 
certificate  of  conformity. 

§  86.079—37  Production  vcluclosi  and 
engines. 

(a)  Any  manufacturer  obtaining  cer¬ 
tification,  under  this  part  shall  supply  to 
the  Administrator,  upon  his  request,  a 
reasonable  number  of  production  ve¬ 
hicles  (or  engines)  selected  by  the  Ad¬ 
ministrator  which  are  representative  of 
the  engines,  emission  control  systems, 
fuel  systems,  and  transmissions  offered 
and  typical  of  production  models  avail¬ 
able  for  sale  imder  the  certificate.  These 
vehicles  (or  engines)  shall  be  supplied 
for  testing  at  such  time  and  place  and 
for  such  reasonable  periods  as  the  Ad¬ 
ministrator  may  require.  Heavy-duty  en¬ 
gines  supplied  under  this  paragraph  may 
be  required  to  be  mounted  in  chassis  and 
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appropriately  equipped  for  operation  on 
a  chassis  dynamometer. 

(b)(1)  Any  manufacturer  of  light-duty 
vehicles  or  light-duty  trucks  obtaining 
certification  under  this  part  shall  notify 
the  Administrator,  on  a  quarterly  basis, 
of  the  number  of  vehicles  domestically 
produced  for  sale  In  the  United  States 
and  the  number  of  vehicles  produced  and 
Imported  for  sale  In  the  United  States 
during  the  preceding  quarter.  A  manu¬ 
facturer  may  elect  to  provide  this  in¬ 
formation  every  60  days  instead  of  quar¬ 
terly,  to  combine  It  with  the  notification 
required  under  J  86.079-36. 'The  notifi¬ 
cation  must  be  submitted  30  days  after 
the  close  of  the  reporting  period.  Hie 
vehicle  production  Information  required 
shall  be  submitted  as  follows; 

(1)  Total  production  volume  expressed 
in  terms  of  units  produced: 

(II)  Model  type  production  volume,  ex¬ 
pressed  for  each  model  type  in  terms  of 
units  produced  and  as  a  percentage  of 
total  production; 

(III)  Base  level  production  volume,  ex¬ 
pressed  for  each  base  level  In  terms  of 
units  produced  and  as  a  percentage  of; 

(A)  Total  production  of  its  respective 
model  t3rpe(s).  and 

(B)  Total  production;  and 

(Iv)  Vehicle  configuration  production 
volume,  expressed  for  each  vehicle  con- 
flguration  in  terms  of  units  produced, 
and  as  a  percentage  of  the  total  produc¬ 
tion  of  Its  respective  base  level.  In  addi¬ 
tion,  each  vehicle  configuration  shall  be 
Identified  by  its  appropriate  engine-sys¬ 
tem  combination. 

(2)  All  light-duty  vehicles  and  light- 
duty  trucks  covered  by  a  certificate  of 
conformity  under  {  86.079-30 (a)  shall 
be  adjusted  by  the  manufactiver  to  the 
Ignition  or  injection  timing  specification 
detailed  in  5  86.079-36(a)  (1)  (ill)  (D). 

(c)  Any  heavy-duty  engine  manufac¬ 
turer  obtaining  certification  under  this 
part  shall  notify  the  Administrator,  on 
a  quarterly  basis,  of  the  number  of  en¬ 
gines  of  such  engine  family-engine  dis¬ 
placement-exhaust  emission  control  S3rs- 
tem-fuel  system  combination  produced 
for  sale  In  the  United  States  during  the 
preceding  quarter. 

(d)  The  following  definitions  apply  to 
this  section: 

(1)  “Model  type”  means  a  vuilque 
combinaticm  of  car  line,  basic  engine, 
and  transmission  class. 

(2)  “Base  level”  means  a  imlque  com¬ 
bination  of  basic  engine,  inertia  weight, 
and  transmlssicm  class. 

(3)  “Vehicle  configuration”  means  a 
unique  combination  of  basic  engine,  en¬ 
gine  code,  inertia  weight,  transmi^lcm 
configuration,  and  axle  ratio  within  a 
base  level. 

§  86.079—38  Maintenance  instructions. 

(a)  The  manufacturer  shall  furnish 
or  cause  to  be  furnished  to  the  purchaser 
of  each  new  motor  vehicle  (or  motor  ve¬ 
hicle  engine)  subject  to  the  standards 
prescribed  In  ii  86.078-8,  86.079-9,  86.- 
079-10,  or  86.079-11,  as  applicable,  writ¬ 
ten  Instructions  for  the  maintenance 
and  use  of  the  vehicle  (or  engine)  by 
the  purchaser  as  may  be  reason{d)le  and 


necessary  to  assure  the  proper  function¬ 
ing  of  emission  control  systems. 

(1)  Such  Instructlcxis  shall  be  pro¬ 
vided  for  those  vehicle  and  engine  (xxn- 
pcments  listed  in  Appendix  VI  to  this 
part  (and  for  any  other  components)  to 
the  extent  that  maintenance  of  these 
components  is  necessary  to  assure  the 
proper  functioning  of  emission  ccmtrol 
systems. 

(2)  Such  instructions  shsdl  be  in  clear, 
and  to  the  extent  practicable,  nontech¬ 
nical  language. 

(b)  The  maintenance  instructions  re¬ 
quired  by  this  section  shall  contain  a 
general  description  of  the  d(x:umenta- 
tion  which  the  manufacturer  will  re¬ 
quire  from  the  ultimate  purchaser  or  any 
subsequent  purchaser  as  evidence  of 
compliance  wiWi  the  instructions. 

(c)  For  gasoline-fuel  light-duty  vehi¬ 
cles  and  light-duty  trucks.  (1)  Such  in¬ 
structions  shall  specify  the  performance 
of  all  scheduled  maintenance  performed 
by  the  manufacturer  under  S  86.079-25 
(a)  (2)  or  S  86.079-25(b)  (2)  as  applicable, 
and  shall  explain  the  conditions  imder 
which  EGR  system  and  catalytic  (xm- 
verter  maintenance  are  to  be  performed 
(e.g.,  what  type  of  warning  device  is  be¬ 
ing  employed  and  whether  the  device  is 
activated  by  component  failure  or  the 
need  for  periodic  maintenance). 

(2)  Such  instructions  shall  indicate, 
for  vehicles  to  be  sold  to  ultimate  pur¬ 
chasers  at  low  altitude,  what  adjust¬ 
ments  or  modifications,  if  any,  are  nec¬ 
essary  to  allow  the  vehicle  to  meet  emis¬ 
sions  standards  at  high  altitude.  The 
maintenance  instructions  shaU,  if  appli¬ 
cable,  include  a  statement  that  the  ve¬ 
hicle's  emission  control  system  was  not 
designed  for  conversion  to  allow  the  ve¬ 
hicle  to  meet  emissions  standards  when 
operated  at  high  altitude. 

(3)  Such  instructions  shall  indicate, 
for  vehicles  to  be  sold  to  ultimate  pur¬ 
chasers  at  high  altitude,  what  adjust¬ 
ments  or  modifications,  if  any,  are  nec¬ 
essary  to  allow  the  vehicle  to  meet  emls- 
sicms  standards  at  low  altitude.  The 
maintenance  instructions  shall,  if  appli¬ 
cable.  include  a  statement  that  the  ve¬ 
hicle’s  emission  control  system  was  not 
designed  for  conversion  to  allow  the  ve¬ 
hicle  to  meet  emissions  standards  when 
operated  at  low  altitude. 

(d)  For  Diesel  light-duty  vehicles  and 
light-duty  trucks.  (1)  Such  Instructions 
shall  Indicate,  for  vehicles  to  be  sold  to 
ultimate  purchasers  at  low  altitude,  what 
adjustments  or  modifications,  if  any,  are 
necessary  to  allow  the  vehicle  to  meet 
emissions  standards  at  high  altitude.  The 
maintenance  instructions  shall,  if  i^pli- 
cable,  include  a  statement  that  the  ve¬ 
hicle’s  emission  control  system  was  not 
designed  for  conversion  to  allow  the  ve¬ 
hicle  to  meet  emissions  standards  when 
operated  at  high  altitude. 

(2)  Such  instructions  shall  indicate, 
for  vehicles  to  be  sold  to  ultimate  pur¬ 
chasers  at  high  altitude,  what  adjust¬ 
ments  or  modifications,  if  any,  are  neces¬ 
sary  to  allow  the  vehicle  to  meet 
emissions  standards  at  low  altitude.  The 
maintenance  Instructions  shall,  if  ap¬ 
plicable.  include  a  statement  that  the 


vehicle’s  emission  control  system  was  not 
designed  for  conversion  to  allow  the  ve¬ 
hicle  to  meet  emissions  standards  when 
operated  at  low  altitude. 

(e)  For  gasoline-fueled  heavy-duty 
engines,  such  instructions  shall  specify 
the  performance  of  all  scheduled  main¬ 
tenance  performed  by  the  manufacturer 
under  i  86.079-25 (c)  (2) .  Scheduled 
maintenance  in  addition  to  that  per¬ 
formed  on  the  durability-data  engine 
imder  t  86.079-25(c)  (2)  may  be  recom¬ 
mended  for  reasons  such  as  to  offset  the 
effects  of  operating  conditions  which  dif¬ 
fer  from  the  dynamometer  durability 
cycle  or  to  increase  the  life  of  the  engine 
beyond  1500  hours  (or  the  equivalent). 
The  instructions  may  schedule  mainte¬ 
nance  on  a  calendar  time  basis  and/or 
mileage  basis  in  addition  to  the  engine 
service  time  basis  that  was  followed  by 
the  manufacturer  under  §  86.079-25 
(c)(2). 

(f)  For  Diesel  heavy-duty  engines, 
such  instructlcms  shall  specify  the  per¬ 
formance  of  all  scheduled  maintenance 
performed  by  the  manufacturer  imder 
S  86.079-25(c)  (2).  Scheduled  mainte¬ 
nance  in  addition  to  that  performed  (Xi 
the  durability-data  engme  imder  S  86.- 
079-25(c)(2)  may  be  recommended  for 
reasons  such  as  to  offset  the  effects  of 
operating  conditions  which  differ  from 
the  dynammneter  durability  cycle  or  to 
increase  the  life  of  the  engine  beyond 
1,000  hours  (or  the  equivalent).  The  in¬ 
structions  may  schedule  maintenance  on 
a  calendar  time  basis,  mileage  basis,  en¬ 
gine  service  time  basis,  or  combinations 
of  each. 

§  86.079—39  SubmiNsiion  of  mainte¬ 
nance  instructions. 

(a)  The  manufacturer  shall  provide  to 
the  Administrator,  no  later  than  the 
time  of  the  submission  required  by  9  86.- 
079-23,  a  cc^y  of  the  maintenance  in¬ 
structions  which  the  manufacturer  pro¬ 
poses  to  supply  to  the  ultimate  purchaser 
in  accordance  with  9  86.079-38(a).  The 
AdminlstratcM'  will  review  such  instruc¬ 
tions  to  determme  whether  they  are  rea¬ 
sonable  and  necessary  to  assure  the 
proper  functiraimg  of  the  vehicle’s  (or 
engine’s  emission  contn^  systems.  Ihe 
Administrator  will  notify  the  manufac¬ 
turer  of  his  determination  whether  such 
instructions  are  reasonable  and  neces¬ 
sary  to  assure  the  proper  functioning  of 
the  emission  control  systems. 

(b)  Any  revision  to  the  maintenance 
instructions  which  will  affect  emissions 
shall  be  supplied  to  the  Administrator  at 
least  30  days  before  being  supplied  to  the 
ultimate  purchaser  unless  the  Adminis¬ 
trator  consents  to  a  lesser  period  of  time. 

14.  A  new  9  86.080-10  is  added  and 
reads  as  follows: 

§  86.080—10  Emi«i.>iion  standards  for 
1980  gasoline-fueled  heavy-duty  en¬ 
gines. 

(a)  (1)  Exhaust  emissions  frinn  new 
1980  model  year  gasoline-fueled  heavy- 
duty  engines  shall  not  exceed  one  of  the 
two  following  standards,  to  be  selected 
at  the  manufacturer’s  option: 
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(D(A)  Hydrocarbons.  1.5  grains  per 
brake  horsepower  hour. 

(B)  Carbtm  monoxide.  25  grams  per 
brake  horsepower  hour. 

(C)  Hydrocarbons  plus  oxides  of  ni¬ 
trogen.  10  grams  per  brake  horsepower 
hour. 

(11)  (A)  Hydrocarbons  plat  oxides  of 
nitrogen.  5.0  grams  per  brake  horse¬ 
power  hour. 

(B)  Carbon  monoxide.  25  grains  per 
brake  horsepower  hour. 

(2)  The  standards  set  forth  In  para¬ 
graph  (a)(1)  of  this  section  refer  to 
exhsMist  gaseous  emissions  generated 
under  the  conditions  set  forth  In  Sub¬ 
part  D  of  this  part  and  measured  In 
accordance  with  those  procedures.  For 
low-volume  manufacturers,  as  defined  In 
S  86.080-24  (e).  the  test  procedure  In 
either  Subpart  D  or  Subpcut  H  of  this 
part  may  be  used;  however,  standards 

(a)  (1)  (1)  (A)  and  (a)  (1)  (1)  (C)  shaU  be 
reduced  by  0.5  gram  per  brake  horse¬ 
power  hour  If  Subpart  H  of  this  part 
Is  used. 

(b)  [Reserved! 

(c)  No  crankcase  emissions  shall  be 
discharged  Into  the  ambient  atmosphere 
from  any  new  1980  and  later  model 
year  gasoline-fueled  heavy-duty  engine. 

(d)  Every  manufacturer  of  new  motor 
vehicle  en^nes  subject  to  the  standards 
prescribed  In  this  section  shall,  prior  to 
taking  any  of  the  actions  specified  In 
section  203(a)  ( 1)  of  the  Act,  test  or  cause 
to  be  tested  motor  vehicle  engines  in  ac¬ 
cordance  with  applicable  procedures  to 
ascertain  that  such  test  engines  meet  the 
requirements  of  paragraphs  (a)  and  (c) 
of  this  section. 

15.  A  new  §  86.080-11  Is  added  and 
reads  as  follows: 

§  86.080—1 1  Emissions  standards  for 
1980  Diesrl  heavy-duty  engines. 

(a)  (1)  Exhaust  emlsskms  from  new 
1980  model  year  Diesel  heavy-duty  en¬ 
gines  shall  not  exceed  one  of  the  two 
following  standards,  to  be  selected  at 
the  manufacturer’s  option: 

•  (1)  (A)  Hydrocarbons.  1.5  grams  per 
brake  horsepower  hour. 

(B)  Carbon  monoxide.  25  grams  per 
brake  hmeepower  hour. 

(C)  Hydrocarbon  plus  oxides  of  ni¬ 
trogen.  10  grams  per  brake  horsepower 
hour. 

(11)  (A)  Hydrocarbons  plus  oxides  of 
nitrogen.  5  grams  per  brake  horsepower 
hour. 

(B)  Carbon  monoxide.  25  grams  per 
brake  horsepower  hour. 

(2)  The  standards  set  fordi  In  para¬ 
graph  (a)  (1)  of  this  sectlcm  refer  to  ex¬ 
haust  gaseous  emissions  generated  under 
the  conditions  set  forth  in  Subpart  D  of 
this  part  and  measured  In  accordance 
with  those  procedures.  For  low  volume 
manufacturers,  as  defined  In  9  86.080-24 

(e) ,  the  test  procedure  In  either  Subpart 
D  or  Sul^art  J  of  this  part  may  be  used. 

(b)  (1)  The  opacity  of  smoke  emissions 
from  new  1980  and  later  model  year 
Diesel  heavy-duty  engines  shall  not 
exceed: 

(1)  20  percent  during  the  engine  ac¬ 
celeration  mode. 
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(II)  15  percent  during  the  engine 
lugging  mode. 

(III)  50  perctint  during  the  peaks  In 
either  mode. 

(2)  The  standards  set  forth  In  para- 
graiA  (b>  (1)  of  this  sectlcm  ref^  to  ex¬ 
haust  smoke  emissions  generated  under 
the  conditions  set  forth  In  Bubpart  I  and 
measured  and  calculated  In  accordance 
with  those  procedures. 

(c)  fReservedl 

(d)  Every  manufacturer  of  new  motor 
vehicle  engines  subject  to  the  standards 
prescribed  in  this  section  shall,  prior  to 
taking  any  of  the  actions  specified  in  sec¬ 
tion  203(a)  (1)  of  the  Act,  test  or  cause 
to  be  tested  motor  vehicle  engines  in  ac¬ 
cordance  with  appllcalde  procedures  to 
ascertain  that  such  test  engines  meet  the 
requirements  of  paragraphs  (a)  and  (b) 
of  this  section. 

15.  A  new  9  86.080-24  is  added  and 
reads  as  follows: 

§  86.O0B-2  t  Teal  vehicles  and  engines. 

(a)  (1)  The  vehicles  or  engines  covered 
by  an  ai;vlicatlon  for  certification  will  be 
divided  into  grroupings  erf  engines  which 
are  expected  to  have  similar  emission 
characteristics  throughout  their  useful 
life.  Each  group  of  engines  with  similar 
emission  characteristics  shall  be  defined 
as  a  separate  engine  family. 

(2)  To  be  classed  in  the  same  engine 
family,  mglnes  must  be  identical  in  aU 
the  following  respects: 

(i)  The  cylinder  bore  center-to-center 
dimensions. 

(li)  The  dimension  from  the  centerline 
of  the  crankshaft  to  the  centerline  of  the 
camshaft. 

(ill)  The  dimenslmi  from  the  center- 
line  of  the  crankshaft  to  the  top  of  the 
cylinder  block  head  face. 

(iv)  The  cylinder  Mock  configuration 
(air  cooled  or  water  cooled;  L-6,  90*  V-8, 
etc.). 

(V)  The  locatiOTi  of  intake  and  ex¬ 
haust  valves  (or  ports)  and  the  valve 
(or  port)  sizes  (within  a  %-tnch  range 
on  the  valve  head  diameter) . 

(vl)  The  method  ot  air  aspiration, 
(vii)  The  combustion  cycle. 

(viii)  Catalytic  converter  character¬ 
istics. 

(ix)  Thermal  reactor  characteristics. 
(X)  Type  of  air  inlet  cooler  (e.g.,  in- 
tinr-coolers  and  after-coolers)  for  Diesel 
heavy-duty  engines. 

(3)  Engines  identical  in  all  the  re¬ 
spects  listed  in  paragraph  (a)  (2)  of  this 
section  may  be  further jdivlded  Intojlif- 
ferent  engine  families  if  the  Adminis¬ 
trator  determines  that  they  may  be  ex¬ 
pected  to  have  different  emission  char¬ 
acteristics.  This  determination  will  be 
bfued  upon  a  consideration  of  the  fol- 
lowing  featm^  ot  each  engine. 

(1)  The  bOTe  and  stroke. 

(ii)  The  surface- to-vMume  ratio  of 
the  nominally  dimensioned  cylinder  at 
the  top  dead  center  positimi. 

(ill)  The  intake  manifMd  induction 
p<Mi:  size  and  configuratiem. 

(iv)  The  exhaust  manifold  port  size 
and  ctmfiguratkm. 

(V)  The  intake  and  exhaust  valve 
sizes. 


(vl)  The  fuel  system. 

(vii)  The  camshaft  timing  and  igni¬ 
tion  or  Injection  timing  characteristics. 

(4)  Where  oigince  are  of  a  type 
which  cannot  be  divided  into  engine 
famUlea  betsed  upon  the  criteria  listed  in 
paragraphs  (a)  (21  and  (3)  of  this  sec- 
tloa.  the  Administrator  will  establish 
families  fw  those  engines  bewed  upon 
the  features  most  related  to  their  emis¬ 
sion  characteristics. 

(5)  The  gasoline-fueled  vehicles  cov¬ 
ered  by  an  application  for  certification 
will  be  divided  into  groupings  which  are 
expected  to  have  similar  evaporative 
eniisslon  characteristics  throughout 
their  useful  life.  Each  group  of  vehicles 
with  similar  evaporative  emission  char¬ 
acteristics  shall  be  defined  as  a  separate 
evaporative  emission  family. 

(6)  To  be  classed  in  the  same  evapora¬ 
tive  emisslcm  family,  vehicles  must  be 
identical  in  all  of  the  following  respects: 

(i)  Type  of  vapor  sUx^e  device  (e.g., 
canister,  air  cleaner,  crankcase) . 

(11)  Basic  cauUster  design. 

(ill)  Fuel  system. 

(7)  Where  vehicles  are  of  a  type  which 
cannot  be  divided  into  evaporative  emis¬ 
sion  families  based  on  the  criteria  listed 
above,  the  AdministraUx:  will  establish 
families  for  those  vehicles  based  upon  the 
features  most  related  to  their  evapora¬ 
tive  emission  characteristics. 

(b)  Emission  data: 

(1)  £mission-daf a  vehicles.  Paragraph 
(b)(1)  of  this  sectkxi  iu;>plies  to  light- 
duty  vehicle  and  light-duty  truck  emis¬ 
sion-data  vehicles. 

(i)  Vehicles  will  be  chosen  to  be  oper¬ 
ated  and  tested  for  emission. data  based 
upon  the  engine  family  groupings.  With¬ 
in  each  engine  family,  the  requirements 
of  this  paragraph  must  be  met. 

(il)  Vehicles  ot  each  mgine  family 
will  be  divided  into  engine  dl^acement- 
exhaust  emission  contrM  system  com¬ 
binations  as  applicable.  A  projected 
sales  volume  will  be  established  for  each 
combination  for  the  modM  year  for 
which  certification  is  sought  One  vehicle 
of  each  combination  will  be  selected  in 
order  of  decreasing  ix*ojected  sales  vol¬ 
ume  until  70  percent  ot  the  projected 
sales  of  the  manufacture’s  total  produc¬ 
tion  of  vehicles  of  that  engine  family  is 
represented,  or  until  a  maximum  of  four 
v^cles  is  selected.  If  any  single  combi- 
natlcxi  represents  ove  70  percent  then 
two  vehicles  of  that  combinatlcm  may  be 
selected.  The  vehicle  selected  for  each 
c(xnblnati(xi  will  be  specified  by  the  Ad¬ 
ministrator  as  to  such  features  as  engine 
code,  transmission  type,  fuel  system,  and 
inertia  weight  class. 

(iil)  The  Administrator  may  sMect  a 
maximum  of  foiu:  additional  v^icles 
within  each  engine  family  based  upon 
features  indicating  that  they  may  have 
the  highest  emission  levMs  of  vehicles  in 
that  engine  family.  In  selecting  these 
vehicles,  the  Administration  will  con¬ 
sider  siieh  features  as  the  emission  C(Xi- 
trM  system  combination,  induction  sys¬ 
tem  charactertBtlcs,  ignition  system 
characteristics,  fuel  system,  rated  horse¬ 
power,  rated  torque,  c(xnpression  ratio. 
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Inertia  weight  class,  transmission  op¬ 
tions,  and  axle  ratios. 

( lv>  If  the  vehicles  selected  In  accord¬ 
ance  with  paragraphs  (b)(1)  (11)  and 
( ill)  of  this  section  do  not  represent  each 
engine-system  combination,  then  one  ve¬ 
hicle  of  each  engine-system  combinati<m 
not  repi-esented  will  be  selected  by  the 
Administrator.  The  vehicle  selected  shall 
be  of  the  engine  displacement  with  the 
largest  projected  sales  volume  of  vehicles 
with  the  control  system  combination  In 
the  engine  family  and  will  be  designated 
by  the  Administrator  as  to  such  features 
as  transmission  type,  fuel  system,  and 
Inertia  weight  class. 

(V)  The  Administrator  will  also  select 
one  vehicle  for  each  engine-system  com¬ 
bination  within  an  engine  family  for 
which  vehicles  are  to  be  sold  to  ultimate 
purcha^rs  at  high  altitude. 

(vi)  The  Administrator  may  combine 
testing  requirements  for  any  v^icle  se¬ 
lected  under  paragraph  (b)(l)(v)  or 
(b)  (1)  (vii)  (D)  of  this  section  with  the 
testing  requirements  for  any  similar  ve¬ 
hicle  in  the  same  engine-system  combi- 
naticm  selected  under  paragrat^  (b)(1) 
(ii).  (ill),  or  (iv)  of  this  sectlcxi  or  any 
similar  v^icle  in  the  same  engine- 
system,  evaporative  emission  family, 
evaporative  emission  control  system 
combination  selected  under  paragraph 
(b>(l)(vll)  (A)  or  (B)  of  this  section. 
Tlie  testing  requirements  may  be  c<Hn- 
bined  by  the  Administrator  requiring  a 
vehicle  selected  for  testing  under  para¬ 
graphs  (b)(1)  (ii),  (iii),  (iv),  (vll)(A), 
or  (vii)  (B)  of  this  section  to  be  modified 
(if  necessary)  after  mileage  accumula¬ 
tion  and  emission  testing  for  the  pur¬ 
pose  of  demonstrating  compliance  with 
i  86.080-23 (b)  (l)(ii). 

(vii)  (A)  Vehicles  of  each  evapora¬ 
tive  emission  family  will  be  divided  in¬ 
to  evaporative  emission  control  systems. 
One  vehicle  of  each  evaporative  emis¬ 
sion  control  system  within  the  evapora¬ 
tive  emission  family  will  be  select^. 

(B)  The  Administrator  may  select  a 
maximum  of  four  (4)  additional  vehicles 
within  each  evaptorative  emission  family 
based  upon  features  indicating  that  they 
may  have  the  highest  evaporative  emis¬ 
sion  levels  of  vehicles  in  that  family. 

(C)  The  Administrator  may  determine 
that  the  vehicles  selected  imder  para¬ 
graph  (b)(1)  (ii)  through  (iv)  of  this 
section  may  be  used  to  satisfy  the  re¬ 
quirements  of  paragraph  (b)(1)  (vii) 
(A)  and  (B)  of  this  section. 

(D)  The  Administrator  will  also  select 
one  vehicle  for  each  evaporative  emis¬ 
sion  control  system  within  each  evapora¬ 
tive  family  for  which  vehicles  are  to  be 
sold  at  high  altitude. 

(E)  Vehicles  selected  under  paragraph 
(b»(l)(v)  of  this  section  may  be  used 
to  satisfy  the  requirements  of  paragraph 
(b>  (1)  (viiXD)  of  this  section. 

(2)  Gasoline-fueled  heavy-duty  emis¬ 
sion-data  engines.  Paragraph  (b)  (2)  of 
this  section  applies  to  gasoline-fueled 
heavy-duty  emission-data  engines. 

(i)  Engines  will  be  chosen  to  be  run 
for  emission  data  based  upon  the  en¬ 
gine  family  groupings.  Within  each  en¬ 
gine  family,  the  requirements  of  this 
paragraph  must  be  met. 


(ii)  Engines  of  each  engine  famUy 
will  be  divided  into  engine  displacement- 
exhaust  emission  control  system  com¬ 
binations.  A  projected  sales  volume  will 
be  established  for  each  combination  for 
the  applicable  model  year.  One  engine 
of  each  combination  will  be  selected  in 
order  of  decreasing  projected  sales  vol¬ 
ume  until  70  percent  of  the  projected 
sales  of  a  manufacturer’s  total  produc¬ 
tion  of  engines  of  that  family  is  rep¬ 
resented,  or  until  a  maximum  of  four 
engines  is  selected.  The  engines  selected 
for  each  combination  will  be  specified 
by  the  Administrator  as  to  fuel  system. 

(ill)  The  Administrator  may  select  a 
maximum  of  two  additional  engines 
within  each  engine  family  based  upon 
features  indicating  that  they  may  have 
the  highest  emission  levels  of  the  en¬ 
gines  in  that  engine  family.  In  select¬ 
ing  these  engines,  the  Administrator  will 
consider  such  features  as  the  exhaust 
emission  control  system,  induction  sys¬ 
tem  characteristics,  ignition  system 
characteristics,  fuel  system,  rated  horse¬ 
power.  rated  torque,  and  compression 
ratio. 

(iv)  If  the  engines  selected  in  ac¬ 
cordance  with  pargaraphs  (b)  (2)  (ii)  and 
(iii>  of  this  section  do  not  represent 
each  engine  displacement-exhaust  emis¬ 
sion  control  system  combination,  then 
one  engine  of  each  engine  displacement- 
exhaust  emission  control  system  com¬ 
bination  not  represented  shall  be  se¬ 
lected  by  the  Administrator. 

(3)  Diesel  heavy-duty  emission-data 
engines.  Paragraph  (b)  (3)  of  this  sec¬ 
tion  applies  to  Diesel  heavy-duty  emis¬ 
sion-data  engines. 

(1)  Engines  will  be  chosen  to  be  run 
for  emission  data  based  upon  engine 
family  groupings.  Within  each  engine 
family,  the  requirements  of  this  para¬ 
graph  must  be  met. 

(ii)  Engines  of  each  engine  family  will 
be  divided  into  groups  based  upcm  their 
exhaust  emission  control  systems.  One 
engine  of  each  engine-system  combina¬ 
tion  shall  be  run  for  smoke  emission 
data  and  gaseous  emission  data  as  pre¬ 
scribed  in  S  86.079-26 (c)  (3).  Either  the 
complete  gaseous  emission  test  or  the 
complete  smoke  test  may  be  conducted 
first.  Within  each  combination,  the  en¬ 
gine  that  features  the  highest  fuel  feed 
per  stroke,  primarily  at  the  speed  of 
maximum  rated  torque  and  secondarily 
at  rated  speed,  will  usually  be  selected. 
If  there  are  military  engines  with  higher 
fuel  rates  than  other  engines  in  the  same 
engine  system  combinations,  then  one 
military  engine  shall  be  also  selected. 
The  engine  with  the  highest  fuel  feed 
per  stroke  will  usually  be  selected. 

(iii)  The  Administrator  may  select  a 
maximum  of  one  additional  engine 
within  each  engine-system  c(Hnbinatlon 
based  upon  features  indicating  that  it 
may  have  the  highest  emission  levels  of 
the  engines  of  that  combination.  In  se¬ 
lecting  this  engine,  the  Administrator 
will  consider  such  features  as  the  injec¬ 
tion  system,  fuel  system,  compression 
ratio,  rated  speed,  rated  horsepower, 
peak  torque  speed,  and  peak  torque. 

(c)  Durability  data;  (1)  Durability- 
data  vehicles.  Paragraph  (c)(1)  of  this 


section  applies  to  light-duty  vehicle  and  . 
light-duty  truck  durability-data  vehicles. 

(1)  A  durability-data  vehicle  will  be 
selected  by  the  Administrator  to  repre¬ 
sent  each  engine-system  combination. 
The  vehicle  selected  shall  be  of  the  en¬ 
gine  displacement  with  the  largest  pro¬ 
jected  sales  volume  of  vehicles  with  that 
control-system  combination  in  that  en¬ 
gine  family  and  will  be  designated  by 
the  Administrator  as  to  transmission 
type,  fuel  system,  and  inertia  weight 
class. 

(ii)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  vehicles  to  rep¬ 
resent  any  engine-system  combination. 
The  additional  vehicles  must  be  of  the 
same  engine  displacement,  transmission 
type,  fuel  system,  and  inertia  weight 
class  as  the  vehicle  selected  for  that 
engine-system  combination  in  accord¬ 
ance  with  the  provisions  of  paragraph 
(c)(1)  (i)  of  this  section.  Notice  of  an 
intent  to  operate  and  test  additional  ve¬ 
hicles  shall  be  given  to  the  Administra¬ 
tor  not  later  than  30  days  following  no¬ 
tification  of  the  test  fleet  selection. 

(2)  Gasoline-fueled  heavy-duty  dura¬ 
bility-data  engines.  Paragraph  (c)  (2)  of 
this  section  applies  to  gasoline-fueled 
heavy-duty  diirability-data  engines. 

(i)  A  durability-data  engine  will  be 
selected  by  the  Administrator  to  repre¬ 
sent  each  engine-system  combination. 
The  engine  selected  shall  be  of  the  dis¬ 
placement  with  the  largest  projected 
sales  volume  of  engines  with  that  ex¬ 
haust  emissicm  control  system  in  that 
engine  family  and  will  be  designated  by 
the  Administrator  as  to  fuel  system. 

(ii)  [Reserved! 

(iii)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  engines  to  rep¬ 
resent  any  engine-system  combination. 
The  additional  engines  must  be  of  the 
same  engine  displacement  and  fuel  sys¬ 
tem  as  the  engine  selected  for  that  com¬ 
bination  in  accordance  with  the  provi¬ 
sions  of  paragraph  (c)  (2)  (i)  of  this  sec¬ 
tion.  Notice  of  an  intent  to  run  addition¬ 
al  engines  shall  be  given  to  the  Admin¬ 
istrator  not  later  than  30  days  following 
notification  of  the  test  fleet  selection. 
Deterioration  factors  calculated  for  each 
engine-system  combination  shall  be  ap¬ 
plied  separately  to  military  and  nonmili¬ 
tary  engines  within  the  same  engine- 
system  combination. 

(3)  Diesei  heavy-duty  durability-data 
engines.  Paragraph  (c)  (3)  of  this  section 
applies  to  Diesel  heavy-duty  durability- 
data  engines. 

(i)  One  engine  from  each  engine-sys¬ 
tem  combination  shall  be  tested  as  pre¬ 
scribed  in  S  86.079-26(c)  (3)  (U) .  At  each 
test  point,  either  the  complete  gaseous 
emission  test  or  the  complete  smoke  test 
may  be  conducted  first.  Within  each  com¬ 
bination,  the  engine  which  features  the 
highest  fuel  feed  per  stroke,  primarily  at 
rated  speed  and  secondarily  at  the  speed 
of  maximum  rated  torque,  will  usually 
be  selected  for  durability  testing.  In  the 
case  where  more  than  one  «igine  in  an 
engine-system  combination  has  the  high¬ 
est  fuel  feed  per  stroke,  the  engine  with 
the  highest  maximum  rated  horsepower 
will  usually  be  selected  for  duniMllty 
testing.  If  an  engine-system  combination 
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Includes  both  military  and  nonmilitary 
enfflnes,  then  the 'nonmilitary  engine 
with  the  highest  maximum  rated  horse¬ 
power  will  usually  be  selected  for  dura¬ 
bility  testing. 

(11)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  engines  to  rep¬ 
resent  any  engine-system  cranblnatlon. 
The  additional  engines  must  be  of  the 
same  model  and  fuel  system  as  the  en¬ 
gine  selected  In  accordance  with  the  pro¬ 
visions  of  paragraph  (c)  (3)  (1)  of  this 
section.  Notice  of  an  Intent  to  test  addi¬ 
tional  engines  shall  be  given  to  the  Ad¬ 
ministrator  not  later  than  30  days  fol¬ 
lowing  notification  of  the  test  fieet  selec¬ 
tion.  Deterioration  factors  calculated  for 
each  engine-system  combination  shall  be 
applied  separately  to  military  and  non- 
military  engines  within  the  same  engine 
system  combination. 

(d)  For  purposes  of  testing  under 
186.079-26  (a)(9),  (b)(9).  or  (c)(ll). 
the  Administrator  may  require  addition¬ 
al  emission-data  vehicles  (or  emission- 
data  engines)  and  durability-data  vehi¬ 
cles  (or  durability-data  engines)  identi¬ 
cal  hi  all  material  respects  to  vehicles 
(or  engines)  selected  in  accordance  with 
paragraphs  (b)  and  (c)  of  this  section: 
Provided.  That  the  niunber  of  vehicles 
(or  engines)  selected  shall  not  Increase 
the  size  of  either  the  emission-data  fleet 
or  the  durability-data  fieet  by  mwe  than 
20  poxent  or  one  v^lcle  (or  engine), 
whichever  is  greater. 

(e)  Any  manufacturer  whose  project¬ 
ed  sales  for  the  model  year  in  which 
certification  is  sought  is  less  than 

(1)  2,000  gasoline-fueled  light-duty 
v^lcles,  or  (2)  2,000  Diesel  light-duty 
vehicles,  or  (3)  24)00  gasoline-fueled 
light-duty  trucks,  or  (4)  2,000  Diesel 
light-duty  trucks,  or  (5)  2,000  gasoline- 
fueled  heavy-duty  erkglnes.  mr  (6)  2,000 
Diesel  heavy-duty  giginea, 

may  request  a  reduction  In  the  number 
of  test  vehicles  (or  engines)  determined 
In  accordance  with  Uie  foregoing  provi¬ 
sions  of  this  section.  The  Administrator 
may  agree  to  such  lesser  number  as  he 
determines  would  meet  the  objectives  of 
this  procedure. 

(f)  (1)  In  lieu  of  testing  an  emlsslcm- 
data  or  durability-data  vtiilcle  (or  en¬ 
gine)  selected  under  paragraph  (b)  or 
(c)  of  this  sectlMi,  and  sulxnltting  data 
therefore,  a  manufacturer  may,  with  the 
prior  written  aiq;>roval  of  the  Adminis¬ 
trator,  submit  exhaust  emission  data 
and/or  fuel  ev(q;>orative  emission  data,  as 
applicable  on  a  similar  vtiiicle  (or  en¬ 
gine)  for  which  certification  has  previ¬ 
ously  been  obtained  or  for  which  all  ap¬ 
plicable  data  required  imder  S  86.079-23 
has  previously  been,  submitted. 

(2)  Heavy-duty  engine  test  data  sub¬ 
mitted  prior  to  the  1980  model  year  and 
which  complies  with  pcuragraph  (f)  (1)  of 
this  section,  can  be  used  In  subsequent 
modd  years,  without  regard  to  the  test 
procedure.  Any  heavy-duty  engine  certi¬ 
fied  in  the  1979  model  year  wlB  be  certi¬ 
fied  for  1980  and  subsequent  model  years 
tt  requested  by  the  manufacturers. 


(g)  (1)  This  paragraph  iq>plies  to 
Ilght-duty  vehicles  and  light-duty  trucks. 

(2)  Where  it  Is  expected  that  more 
than  33  percent  of  an  engine  family  will 
be  equipped  with  an  clonal  Item,  the 
full  estimated  weight  of  that  It^  kHuII 
be  Included,  unless  excluded  by  the  Ad¬ 
ministrator.  In  the  curb  weight  compu- 
tatlcHi  for  each  vehicle  available  with 
that  option  in  the  engine  family.  Where 
it  is  expected  that  33  percent  or  less  of 
the  vehicles  in  an  engine  family  will  be 
equipped  with  an  item  of  optional  equip¬ 
ment,  no  weight  for  that  Item  will  be 
added  In  computing  curb  weight.  In  the 
case  of  mutually  exclusive  options,  only 
the  weight  of  the  heavier  option  will  be 
added  In  computing  curb  weight  Op¬ 
tional  equipment  weighing  less  than  3 
poimds  per  item  need  not  be  considered. 

(3)  Where  It  Is  expected  that  more 
than  33  percent  of  an  engine  family  will 
be  equiK>ed  with  an  Item  of  optl<mal 
equipment  that  can  reasonably  be  ex¬ 
pected  to  Influence  emissions,  then  such 
items  of  optional  equipment  shall  actu¬ 
ally  be  installed,  luiless  specifically  ex¬ 
cluded  by  the  Administrator,  on  all  emis¬ 
sion-data  and  durability-data  vehicles  In 
the  engine  family  on  which  the  option  is 
Intended  to  be  offered  in  production.  Op¬ 
tional  equipment  that  can  reasonably  be 
expected  to  influence  emissicms  are  the 
air  conditioner,  power  steering,  power 
brakes,  and  other  items  determined  by 
the  Administrator. 

(4)  Optional  equipment  that  can  rea¬ 
sonably  be  expected  to  Influence  emis¬ 
sions  and  which  Is  utilized  on  33  percent 
or  less  of  the  vehicles  in  the  engine  fam¬ 
ily  shall  not  be  Installed  on  any  vehicle 
In  that  engine  family  xmless  q;>ecifically 
required  under  this  sectlcm. 

16.  A  new  Subpart  D  Is  added  to  Part 
86  and  reads  as  follows: 

Subpart  D — Emission  Rogulstlons  tor  Now  Gaso> 
Wno  r—lod  and  DIaaat  Manvy  Duty  gnginas; 
Qaseons  Exiiawst  Taal  Procadura 

Sac. 

86.301- 79  Scope;  applicability. 

86.302- 79  Definlttona. 

86.303- 79  Abbreviations. 

86.304- 79  Section  numbering;  oonstrucUon. 

86.306-79  Introduction;  structure  of  aub- 

part. 

86.306- 79  Equipment  required  and  specifi¬ 

cations;  overview. 

86.307- 79  PuM  specifications. 

86.308- 79  Oas  specifications. 

86.309- 79  Sampling  and  analytical  system; 

scbamatlc  drawing. 

86.310- 79  Sampling  and  analytical  system; 

component  specifications. 

86.311- 79  Mlscellcmeous  equipment;  speci¬ 

fications. 

86.312- 79  Dynamometer  and  engine  equip¬ 

ment  specifications. 

86.313- 79  Air  fiow  measurement  specifica¬ 

tions;  Diesel  engines.  > 

86.314- 79  Fuel  fiow  measurement  specifica¬ 

tions. 

86fil8-79  Oeneral  analyzer  q>eclflcationa. 

86.316- 79  Carbon  monoxide  and  carbon  di¬ 

oxide  analyzer  specifications. 

86.317- 79  Hydrocarbon  analyzer  specifica¬ 

tions. 

86.318- 79  Oxides  of  nitrogen  analyzer  .speci¬ 

fications. 

86.319- 79  Analyzer  cbecks  and  calibrations; 

frequency  and  overview. 


Sac. 

86.320-79  Analyzer  bench  check. 

86.891-78  NDIR  wwtsr  rejeotton  ratio  cheek. 
88A33-79  MDIB  OO,  rejection  ratio  check. 
86A33 

through  (Beeerved] 

86.326 

86A27-79  Quench  check;  NOx  analyzer. 
86.328-79  Teak  checks. 

86.399-78  System  rasponae-tlme;  check  pro- 
cedure. 

86.330- 79  NOIR  analyser  calibration. 

86.331- 79  Hydrocarbon  sn^y™*  calibra¬ 

tion. 

i  86.333-79  Oxides  of  nitrogen  analyzer 
calibration. 

I  86.333-79  Dynamometer  calibration. 

I  86.334-79  Test  procedure  overview, 
i  86.335-79  Gasoline-fueled  engine  test 
cycle. 

1 86.336- 79  Diesel  engine  test  cycle. 

1 86.337- 79  Information. 

I  86.338-79  Exbauat  measurement  accuracy. 
I  86.339-79  Pre-taet  proceduree. 
i  86.340-79  Gasoline-fueled  engine  dyna¬ 
mometer  test  run. 

I  86.341-79  Dleeel  engine  dynamometer  teat 
run. 

I  86.349-79  Poet-test  procedure. 

I  86.343-79  Chart  reading. 

1 86.344-79  Humidity  oalculatlons.  ' 

I  86.345-79  Emission  calculations. 

1 86.346-79  Alteimatlve  NOx  measurement 
technique. 

i  86.347-79  Alternative  calculations  for 
Diesel  engines. 

AuTHoxrrr:  Secs.  202.  306,  307,  908,  301(a). 
Clean  Air  Act,  as  amended  (42  DA.C.  1857f-l, 
1857f-6,  I857f-6a.  1857f-6, 1867g(a) ) 

Subpart  D — Emission  Regulations  for  New 
Gasolina-Fualod  and  Diasai  Heavy-Duty 
Engines;  Gaseous  Exhaust  Test  Pro¬ 
cedures. 

§  86.S01— 79  Scope;  applicaUlity. 

This  subpart  contains  gaseous  emis¬ 
sion  test  procedures  for  gasoline-fueled 
and  Diesel  heavy-duty  engines.  It  ap¬ 
plies  to  1979  and  later  model  years. 

S  86.302—79  Definitions. 

The  definitions  In  i  86.077-2,  |  86.078- 
2,  and  i  86.079-2  Mpply  to  this  subpart. 

f  86^303—79  Abbreviations. 

The  abbreviations  in  |  86.078-3  apply 
to  this  subpart. 

§  86.304—79  Section  numbering;  cim- 
struction. 

(a)  The  model  year  ctf  Initial  iqipU- 
cabUity  Is  Indicated  by  the  section  num¬ 
ber.  Tte  two  digits  following  the  hyph«i 
designate  the  first  model  year  for  which 
a  section  Is  effective.  A  section  remains 
effective  until  superseded. 

Example:  Section  |  86A11-79  appUes  to  the 
1979  and  subaequent  model  yeara  tmtU  su- 
pmeded.  If  a  section  |96All-81'le  promul¬ 
gated  It  would  take  effect  beginning  zrlth  the 
1961  model  year;  |  86.311-78  would  apply  to 
model  years  1979  and  1980. 

(b)  A  section  reference  without  a 
model  year  suffix  refers  to  the  section 
sqildicable  f(«  the  appn^^irlate  model 
year. 

(c)  Unless  Indicated,  all  movlslons  In 
this  subpart  i^ply  to  both  gawfilne- 
furied  and  Diesel  heavy-duty  engines. 
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i  86.30^79  IntrodiK'tNMi ;  itrurtarc  of 
tnbpart. 

(a)  This  subpart  describes  the  equip¬ 
ment  required  and  the  procedures  to  fol¬ 
low  In  order  to  perform  exhaust  emission 
tests  on  gasoline-fueled  and  Diesel 
heavy-duty  engines.  Subpart  A  sets  forth 
the  testing  requirements  and  test  inter¬ 
vals  necessary  to  comply  with  EPA  cert.)- 
flcatlon  procMures. 

<b)  Four  topics  are  addressed  in  this 
subpart.  Sections  86.306  through  86.318 
set  forth  speciflcatlons  and  equipment 
requirements;  §§86.319  through  86.333 
discuss  calibratlcm  methods  and  fre¬ 
quency;  test  procedures  and  data  re¬ 
quirements  are  listed  (in  approximately 
chronological  order)  in  §§86.334 
through  86^3;  and  calculation  formu¬ 
las  are  found  in  §§  86.344  and  86.345.  Al¬ 
ternative  procedures  and  calculaticms 
are  set  f(M^  in  |§  86.346  and  86.347. 


S  86.306-79  Equipment  required  and 
■pceifiratknu ;  orerriew. 

(a)  This  subpart  contains  procedures 
for  both  gasollne-furied  and  Diesel  en¬ 
gine  gaseous  emission  tests.  Generally, 
the  equipment  required  is  identical  for 
both  types  of  engines.  Equipment  re¬ 
quired  and  speciflcatlons  are  found  in 
§§  86.307  through  86.318. 

(b)  Some  analyzer  speciflcatlons  refer 
to  calibratiem  checks  found  in  §§  86.320 
through  86.332. 

§  86.307—79  Furl  uprrifiraliunti. 

(a)  Gasoline.  (1)  Gasoline  having  the 
following  specifications  will  be  used  by 
the  Administrator  in  exhaust  emlnlon 
testing.  Gasoline  having  the  following 
specifications  or  substantially  equivaloit 
speciflcatlons  improved  by  the  Adminis¬ 
trator  shall  be  used  by  the  manufaeturer 
in  exhaust  testing,  except  that  the  lead 
and  octane  specifications  do  not  apidy. 


Item  dedgnation 


OetMW,  iMMreh,  mlnltnnm . 

rb.  tefanlo).  tramVV-B.  sallon . 

PMUlstion  rmufe: 

IBP,  •r . 

10  prt  point,  *F . 

M  pet  point,  *F . 

•0  pet  boint,  *T . 

KP, ’r  (maximum) . . . . 

Sultar.  waifiit  pereent,  mailmnm . . . 

Pboaphoma,  tramWU.S.  gallon,  maiinium . 

RVP,  pounds . . 

Hydrooatbon  eompoaiUon— OieOus,  prxMot,  maxinittm. 

Aioiuatic.-<,  percent,  maximum . 

Saturatei . 


A8TM 

Lended 

VnlendMl 

D26M 

ino . 

_ M. 

. 1.4  ‘ . _ 

_ tt  00  to  a  06. 

T>8i 

75  to  to . 

....  76  to  96. 

DM 

130  to  136. . 

_ 130  to  135. 

DM 

■MOiaTtO. . 

_ _ sootosau. 

DM 

30Oto3S5 . 

....  amtoszs. 

DM 

415  .  .  . 

_ 413* 

D12M 

a  10 . 

_ aw. 

. ftOl . 

_ 0.  one. 

D32S 

8.0tot.3 . 

....  A0U>9.2. 

D1819 

10 . 

_  10. 

D1310 

.15 . 

_ .15. 

.  D1319 

Remainder.... 

>  Minimum. 


(2)  Gasoline  r^esentative  of  com¬ 
mercial  gasoline  which  will  be  generally 
available  through  retail  outlets  shall  be 
used  in  service  acctimulatlon.  For  leaded 
gasoline,  the  minimum  lead  content 
diall  be  1.4  grams  per  U.S.  gallon,  ex¬ 
cept  that  where  the  Administrator 
determines  that  engines  represented  by 
a  test  engine  will  be  operated  using 
gasidine  of  different  lead  content  from 
that  prescribed  in  this  paraerraph, 
he  may  consent  in  writing  to  use  of  a 
gasidine  with  a  different  lead  content. 
The  octane  rating  of  the  gasoline  used 
shall  be  no  higher  than  4.0  research 
octane  numbers  above  the  minimum 
recommended  the  manufacturer  and 
have  a  minimum  sensitivity  of  8.0  octane 
numbers  for  unleaded  fuel  and  7.0  octane 


numbers  for  leaded  fuel,  where  sensitivity 
is  defined  as  research  octane  number 
minus  motor  octane  number. 

(b)  Diesel  fuel.  (1)  The  Diesd  fuds 
employed  for  testing  shall  be  clean  and 
bright,  with  pour  and  cloud  points  ade¬ 
quate  for  operability.  The  Die^  furi  may 
contain  nonmetallic  additives  as  foUowe: 
Cetane  improver,  metal  deactivator,  anti¬ 
oxidant,  dehazer.  antirust,  pour  depres¬ 
sant.  dye.  and  dispersant. 

(2)  Diesel  fuel  meeting  the  following 
specifications,  or  substantially  eciuiva- 
leQt  speciflcatlons  approved  by  the  Ad- 
mhilstrator.  shall  be  used  in  exhaust 
emissions  testing.  The  grade  of  Diesel 
fuel  recommended  by  the  engine  manu¬ 
facturer  commercially  designated  as 
"Type  1-D”  or  "Type  2-D”,  shall  be  used. 


Item 

ASTM  test 

Type  1-D 

Type  3-D 

Method  No. 

CeUne . 

Di«tilIntion  mnge . 

. D«13 . . 

. DM . 

..  48  to  54 . 

..  42  to  5a 

M)  p(A  point,  ‘F . 

.yi  pet  point,  *T . 

90  pet  Doint,  "P . 

K1*,®F. . . 

OroTlty ‘API . . 

Tetel  HUinr,  pereent . 

HfSweibon  Mntpositian _ 

AromMiew,  percent _ 

PmSbM,  n«AtIien«e,  oleOns 
FhMta  point,  *P.  (minimum). 
Visooelty,  centistokee _ 


stotasn. 

_  370  10430. . . eOOtntM. 

...  410  to  480. . .  470  to  MO. 


. 4aotofiao. . .  ssotoou). 

. aootoseo. . .  aootoooa 

I>287_ . 40  to  44 . .  as  to  37. 

Diaoorpaezt....  o.06too.ao..w _ oxtoOA. 


D1310 . 

97  fciosiwMowak 

D90 . 

_  nn_. 

laa 

D445 . 

1  It  9a  9  f| 

ZStoSJL 
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(3)  Diesel  fuel  meeting  the  following  speclflcatlona.  or  substantially  equivalent 
specifications  MVroved  by  the  Administrator,  shall  be  used  In  service  accumulation. 
The  grade  of  Dlesd  fuel  recommended  by  the  engine  manufacturer,  commercially 
designated  as  “Type  1-D"  cr  "Type  2-D",  shall  be  used. 

A8TM  tett  wtethod  number 


A8TM  tMit 
lUAibod  No. 


Type  1-D 


Type  3-D 


.  42toM . 38  to  58. 

..  440  to  530 .  640  to  830. 

39  to  45 .  30  to  42. 


Otene  (iniiiimoin).. . . . . . —  D61S - 

DistilUUon  nutge  90  pot  point,  ‘F . 1>86 . 

a»ylty,*AFI . D387 . . . . 

Totel  soUnr, percent . Dl29or  D2623 .  0.06  (minimum)...  0.2  (minimum) 

Flesh  point.  *F  (minimum) . . . D96 . .  120 - - -  ISO. 

Viscosit^oentlstokes . . . ,.. . D445 .  1.2  to  2.2 . -  1.6  to  4.6. 


(4)  Other  petroleum  distillate  fuels 
may  be  used  for  testing  and  service  ac- 
cumulatitm  provided: 

(1)  ITiey  are  commercially  available; 

(ii)  Information,  acceptable  to  the 
Administrator,  is  provided  to  show  that 
only  the  designated  fuel  would  be  used 
in  custtHner  service; 

(iii)  Use  of  a  fuel  listed  under  para- 
grai^  (b)  (2)  and  (b)  (3)  of  this  section 
would  have  a  detrimental  effect  on  emis¬ 
sions  or  durability;  and, 

(iv)  Written  approval  frirni  the  Ad¬ 
ministrate  of  the  fuel  specifications  was 
provided  prior  to  the  start  of  testing. 

(5)  The  specification  range  of  the  fuels 
to  be  used  under  subparagraphs  (b)  (2) , 

(b)(3),  and  (b)(4)  of  this  section  shall 
be  reported  in  accordance  with  §  86.079- 
21(b) (3). 

§  86.308—79  Gas  Apocifiration-s. 

(a)  Analyzer  gases.  (1)  Calibration  or 
span  gases  for  the  CO  and  COi  analyzers 
shall  have  zero-grade  nitrogen  as  a  dilu¬ 
ent. 

(2)  Calibration  or  span  gases  for  the 
hydrcKarbon  analyzer  shall  be  propane 
with  zero- grade  nitrogen  as  a  diluent 
when  testing  gasoline-fueled  engines. 
For  Diesel  engine  tests  the  diluent  shall 
be  zero-grade  air. 

(3)  Calibration  or  span  gases  for  the 
NOx  analyzer  shall  be  NO  named  as  NOx 
with  a  maximum  NOi  concentration  of 
5  percent  of  the  nominal  vsdue.  Zero- 
grade  nitrogen  shall  be  the  diluent. 

(4)  Zero-grade  gases  for  hydrocarbon 
analyzers  shall  be  nitrogen  when  testing 
gasoUne-fueled  engines  and  air  when 
testing  Diesel  engines. 

(5)  Zero-grade  gases  for  the  carbon 
monoxide,  carbon  dioxide  and  oxides  of 
nitrogen  analyzers  shall  be  either  zero- 
grade  air  or  zero-grade  nitrogen. 

(6)  TTie  allowable  zero  grade  gas  (air 
or  nitrogen)  impurity  concentrations 
shall  not  exceed  2  ppmC  hydrocarbon, 
10  ppm  carbon  monoxide,  400  ppm  car¬ 
bon  dioxide  and  1  iH>m  nitric  oxide. 

(7)  “Zero-grade  air”  Includes  artificial 
“air”  consisting  of  a  blend  of  nitrogen 
and  oxygen  with  oxygen  concentrations 
between  18  and  21  mole  percent. 

(b)  Calibration  gas.  Calibration  gas 
values  are  to  be  derived  fnxn  NBS 
“Standard  Reference  Materials” 
(SRM’s)  or  other  gas  standards  ap¬ 
proved  by  the  Adndnlstrator.  The  uncer¬ 
tainty  of  the  assigned  callbraticxi  gas 
values  shall  not  exceed  2.0  percent  of  the 
assigned  value.  The  uncertainly  Is  de¬ 
fined  as  the  sum  of  the  precision  errors 


(at  the  90  percent  confidence  level)  and 
the  bias  errors.  Precision  and  bias  errors 
apply  to  both  the  equipment  and  the 
derivation  procedures. 

(c)  Span  gas.  Span  gas  values  are  to 
be  derived  from  NBS  “Standard  Refer¬ 
ence  Materials”  (SRM’s)  or  other  gas 
standards  approved  by  the  Administra¬ 
tor.  The  uncertainty  of  the  assigned  cali¬ 
bration  gas  values  shall  not  exceed  3.0 
percent  of  the  assigned  value.  Hie  un¬ 
certainty  is  defined  as  the  sum  of  the 
precision  errors  (at  the  90  percent  con¬ 
fidence  level)  and  the  bias  errors.  Pre¬ 
cision  and  bias  errors  airily  to  both  the 
equiixnent  and  the  derivatiim  proce¬ 
dures. 

(d)  Hydrocarbon  analyzer  fuel — (1) 
The  fuel  shall  contain  40±2  percent  hy¬ 
drogen.  The  balance  shall  be  helium.  The 
mixture  shall  contain  less  than  2  ppmC 
hydrocarbon. 

(2)  Alternate  pure  hydrogen  fuel. 
Some  HFID’s  are  designed  to  operate  on 
pure  hydrogen.  Generally  the  HFID  fuel 
is  inc(Hnpatible  with  good  relative  hydro¬ 
carbon  response. 

(i)  For  Diesel  engines  this  fuel  is  not 
recommended.  However,  this  fuel  may 
be  used  if  the  engine  manufacturer  dem¬ 
onstrates,  on  each  basic  combustion  sys¬ 
tem  (i.e.,  4  cycle  DI,  2  cycle  DI,  4  cycle 
pre-cup,  etc.)  that  an  HFID  using  this 
fuel  produces  comparable  results  to  an 
HFID  using  40%  H,/60%  He  fuel.  These 
data  must  be  submitted  to  and  approved 
by  the  Administrator  prior  to  testing. 
Pure  H>  fuel,  that  may  be  allowed  for 
testing,  must  contain  at  least  99.0  per¬ 
cent  hydrogen  and  contain  less  than  2 
ppmC  hydrocarbon. 

(ii)  For  gasoline-fueled  engines,  pure 
hydrogen  fuel  for  the  HFID  is  not 
allowed. 

(e)  Hydrocarbon  analyzer  burner  air. 
The  concentration  of  oxygen  must  be 
within  1  mole  percent  of  the  oxygen  con¬ 
centration  of  the  burner  air  u^  in  the 
latest  oxygen  interference  check  (%OiI) . 
If  the  difference  in  oxygen  concentration 
is  greater  than  1  mole  percent,  then  the 
oxygen  interference  must  be  checked 
and  the  analyzer  adjusted,  if  necessary, 
to  meet  the  %OJ  requirements.  The 
burner  air  must  contain  less  than  2  ppmC 
hydrocarbon. 

(f)  Oxygen  interference  check  gases 
shall  contain  propane  with  350  i>pmC 
±75  ppmC  hydrocarbon.  The  concentra¬ 
tion  value  shall  be  determined  to  cali¬ 
bration  gas  tolerances  by  chromato¬ 
graphic  analysis  of  total  hydrocarbons 
plus  impurities  or  by  dynamic  blending. 


Nltragen  shall  be  the  predominant  dilu¬ 
ent  with  the  balance  oxygen.  Blends  re¬ 
quired  for  gascdlne-fueled  and  Diesel  en¬ 
gine  testing  are  as  follows: 


AppUoabillly 

Oi  oonoentration 
(percent) 

lislance 

Oiesnl . 

21  (30  to  22) . 

..  Nt 

Diesel  and  Kaauline. 

10  (9  to  11) . 

..  N, 

Do . 

6  (4  to  6) . 

..  Nt 

Gasoline . 

0(0tol) . 

..  Nt 

§  86.309—79  5Munpling  and  analytiral 
aystrni;  achomatic  drawing. 

(a)  Any  variation  from  the  specifica¬ 
tions  in  this  subpart  including  perform¬ 
ance  specifications  and  emission  detec¬ 
tion  methods  may  be  used  only  with  prior 
approval  by  the  Administrator. 

(b)  Schematic  drawing. 

(1)  An  example  of  a  sampling  and 
analytical  system  which  may  be  used  for 
testing  under  this  subpart  Is  shown  in 
Figure  D79-1.  All  (xmiponents  or  parts 
of  components  that  are  wetted  by  the 
sample  or  corrosive  calibrati<m  gases 
shall  be  either  chemically  cleaned  stain¬ 
less  steel  or  inert  material,  e  g.  polytetra- 
fiuoroethylene  resin.  The  use  of  “gauge 
savers”  or  “protectors”  with  nonreactive 
diaphragms  to  reduce  dead  volumes  Is 
piermitted.  The  specific  detection  meth¬ 
ods  to  be  used  for  each  exhaust  compo¬ 
nent  can  be  found  in  8  86.316  for  CO. 
8  86.317  for  HC,  and  8  86.318  for  NO. 
Additional  comi>onents  such  as  instru¬ 
ments,  valves,  solenoids,  piunps,  sv(itches, 
etc.  may  be  employed  to  provide  addi¬ 
tional  information  and  coordinate  the 
functions  of  the  component  systems. 

(2)  The  following  requirements  must 
be  incorporated  in  each  system  used  for 
testing  under  this  suln>art. 

(i)  All  analyzers  must  obtain  the  sam¬ 
ple  to  be  analyzed  from  the  same  sam¬ 
ple  line. 

(il)  The  sample  transport  system  from 
the  engine  exhaust  pipe  to  the  HC  an¬ 
alyzer  and  the  NOz  analyzer  must  be 
heated  as  is  indicated  in  Figure  D79-1. 

(ill)  Carbon  monoxide  and  carbon  di¬ 
oxide  measurements  must  be  made  on  a 
dry  basis.  Specific  requirements  for  the 
means  of  drying  the  sample  can  be  found 
in  8  86.309(b)  (5)  and  8  86.311(e). 

(iv)  All  NDIR  analyzers  must  have  a 
pressure  gauge  immediately  downstream 
of  the  analyzer.  The  gauge  tap  must  be 
within  2  incihes  of  the  analyzer  exit  port. 
Gauge  specifications  can  be  found  in 
8  86.309(b)  (3). 

(v)  All  bypass  and  analyzer  flows  ex¬ 
iting  the  an^ysls  system  must  be  meas- 
lured.  Capillary  flows  such  as  in  HFID 
and  C7L  analyzers  are  excluded.  For  each 
NDIR  analyzer  with  a  flow  meter  located 
upstream  of  the  analyzer,  an  upstream 
pressure  gauge  must  be  used.  The  gauge 
tap  must  be  within  2  inches  of  the  an¬ 
alyzer  entrance  port. 

(vi)  Calibration  or  span  gases  for  the 
NC^  measurement  syst^n  must  pass 
through  the  NO.  to  NO  converter. 

(vii)  The  temperature  of  the  NO.  to 
NO  converter  must  be  displayed  continu¬ 
ously. 
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(c)  System  componentt  Ust.  The  fol¬ 
lowing  is  a  list  of  components  shown  In 
Pig.  D79-1  by  numeric  Identifier. 

(I)  Filters.  Glass  fiber  filter  paper  Is 
permitted  tor  FI,  F2.  and  F3.  Optional 
filter  F4  is  a  coarse  filter  for  large  partic¬ 
ulates. 

(1)  FI — Pine  particulate  filter. 

<ii)  F2 — Fine  particulate  filter. 

( iii>  F3 — Fine  heated  particulate  filter. 

( iv  >  F4 — Coarse  heat^  particulate  fil¬ 
ter. 

(2)  Flowmeters,  (i)  Flowmeters  FL 1 
and  FL  2  indicate  sanu^e  flow  rates 
through  the  CO  and  OO,  analysers. 

(il)  Flowmeters  FL  3,  PL  4,  PL  5,  and 
FL  6  indicate  bypass  flow  rates. 

(3)  Gauges.  Downstream  gauges  are 
required  for  any  system  used  for  testing 
under  this  subpart.  Upstream  gauges 
may  be  required  imder  this  subpart  per 
§  86.309(b)  (2)  (V). 

(i)  Upstream  gauges  G1  and  G2  meas¬ 
ure  the  input  pressure  to  the  CO  and  CO. 
analyzers. 

(II)  Downstream  gauges  03  and  G4 
measure  the  exit  pressure  of  the  CO  and 
CO.  analyzers.  If  the  normal  operating 
range  of  the  downstream  gauges  is  less 
than  3  inches  of  water,  then  the  down¬ 
stream  gauge  must  be  capcdile  of  reading 
both  pressure  %nd  vacuum. 

(4)  Pressure  gauges.  (i(  PI — bypass 
pressure. 

(ii)  P2.  P3.  P4  and  PS — sample  or  span 
pressure  at  inlet  to  flow  control  valves. 

(5)  Water  traps.  Water  traps  WTl, 
and  WT2  to  remove  water  from  the  sam¬ 
ple.  A  water  trap  performing  the  func- 
ticm  of  WTl  and  meeting  the  specifica¬ 
tions  in  S  86.311(e)  is  required  tor  any 
system  used  for  testing  imder  this  sub¬ 
part.  C^hemical  dryers  are  not  an  accept¬ 
able  method  of  removing  the  water. 
Water  removal  by  condensation  is  ac¬ 
ceptable.  Means  other  than  condensa¬ 
tion  may  be  used  only  with  prior  ap¬ 
proval  from  the  Administrator. 

(6)  Regulators.  (1)  Rl,  R3.  R4,  and 
R6 — line  pressure  regulators  to  control 
span  pressure  at  inlet  to  flow  control 
valves.  ■ 

(ii)  R2  and  R5 — back  pressure  regu¬ 
lators  to  control  sample  pressure  at  inlet 
to  flow  ccmtrol  valves. 

(7)  Valves.  (1)  VI,  V7,  V8.  and  V14— 
selector  valves  to  select  zero  or  calibra¬ 
tion  gases. 

(ii)  V2 — optional  heated  selector  valve 
to  purge  the  sample  probe,  perform  leak 
checks,  or  to  perform  hang-up  checks. 

(iil)  V3  and  V5 — Selector  valves  to  se¬ 
lect  sample  or  span  gases. 

(iv)  V4,  V6,  and  V15 — flow  control 
valves. 

(V)  V9  and  V13 — heated  selectm*  valve 
to  select  sample  or  span  gasea. 

(vi)  VIO  and  V12 — heated  flow  control 
valves. 

(vii)  vn — Selector  valve  to  select  NO* 
or  bypass  mode  in  the  chemilumines¬ 
cence  analyzer. 

(viil)  V16 — ^heated  selector  valve  to 
perform  leak  che(^. 

(8)  Pump.  Sample  transfer  pump  to 
transport  sample  to  analyzers. 

(9)  Temperature  sensor.  A  tempera¬ 
ture  sensor  (Tl)  to  measure  the  NO.  to 


NO  converter  temperature  is  required  for 
any  ssrstem  used  for  testing  under  this 
subpari. 

(10)  Dryer.  Dryers  D1  and  D2  to  re¬ 
move  the  water  from  the  bypass  flows  to 
prevent  condensation  in  flowmeters  FT.3, 
Fli4,  and  FL6. 

§  86.31(t-79  Sampling  and  aiialy  tiral 
system;  romponent  specification 

(a)  Temperature.  (1)  For  gasoline- 
fueled  engines  any  heated  component; 

(1)  m  the  HC  sample  path  must  be 
maintained  above  110*C  (230*P)  and 
shall  not  exceed  230*C  (446*F) , 

(11)  in  the  NO,  sample  path  must  be 
maintained  above  95*C  (303 *F)  and 
shall  not  exceed  230*0  (446'P) . 

(2)  For  Diesel  engines  any  heated 
component; 

(i)  in  the  HC  sample  path  must  be 
maintained  above  180*0  (3S6°P)  and 
shall  not  exceed  230*0  (446*F). 

(il)  m  the  NO.  sample  path  must  be 
maintained  above  95*0  (303*F)  and 
shall  not  exceed  230*0  (446*P) . 


Figure  2  SAMFLE  FROK  AND  TYPICAL  KKE  SMCINCS 

(3)  The  sample  line  outside  wall  tem¬ 
perature  must  be  maintained  at  the  tem¬ 
perature  specified  tu  this  paragraph.  An 
exertion  is  made  for  the  first  4  feet  of 
sample  line  from  the  exhaust  duct  The 
upper  temperature  tolerance  for  this  4 
foot  section  is  waived  and  only  the  mini¬ 
mum  temperature  specification  applies. 

(b)  Sample  probe.  (1)  The  sample 
probe  shall  be  a  straight,  closed  end, 
stainless  steel,  multi-hole  probe.  The  In¬ 
side  Diameter  (I.D.)  shall  not  be  greater 
than  the  ID.  of  the  sample  line  (-(-.OlO 
in.).  The  wall  thickness  of  the  probe 
shall  not  be  greater  than  .040  inch.  Hie 


fitting  tiiat  attaches  the  probe  to  the 
exhaust  pipe  shall  be  as  small  as  prac¬ 
tical  in  order  to  minimize  heat  loss  from 
the  probe. 

(2)  There  shall  be  a  minimum  of  three 
holes  in  the  probe.  The  spacing  of  the 
radial  planes  for  each  hole  in  the  probe 
must  be  such  that  they  cover  approxi¬ 
mately  equal  cross-sectional  areas  of  the 
exhaust  duct.  The  angular  spacing  of 
the  holes  must  be  approximately  equal. 
The  angular  spacing  of  any  two  holes  in 
one  plane  may  not  be  180*±20*  (i.e.,  sec¬ 
tion  C-C  of  Figure  D79-2).  The  holes 
should  be  sized  such  that  each  has  ap¬ 
proximately  the  same  flow.  If  only  three 
holes  are  used,  they  may  not  all  be  in 
the  same  radial  plane.  See  Figure  D79-2. 

(3)  The  probe  shall  extend  radially 
across  the  exhaust  duct.  The  probe  must 
pass  through  the  approxlmiate  center 
and  must  extend  across  at  least  80  per¬ 
cent  of  the  diameter  of  the  duct. 

(c)  Sample  transfer.  (1)  The  maxi¬ 
mum  I.D.  of  the  sample  line  shall  not 
exceed  0.52  inch. 

(2)  If  valve  V2  is  used,  the  sample 
probe  must  connect  directly  to  valve  V2. 
The  location  of  optional  valve  V2  may 
not  be  greater  than  4  feet  from  the  ex¬ 
haust  duct. 

(3)  The  location  of  optional  valve  V16 
may  not  be  greater  than  24  Inches  from 
the  sample  pump.  The  leakage  rate  for 
this  section  on  the  pressure  side  of  the 
sample  pump  may  not  exceed  the  leak¬ 
age  rate  specification  for  the  vacuum 
side  of  the  pump. 

(d)  Venting.  All  vents  including  ana¬ 
lyzer  vents,  bypass  flows,  and  pressure 
relief  vents  at  regulators  should  be 
vented  in  such  a  manner  to  avoid  en¬ 
dangering  personnel  in  the  immediate 
area. 

§86.311—79  Misoellaneou*  equipment; 

Bpecificationo. 

(a)  Chart  recorders.  (1)  The  mini¬ 
mum  chart  speed  allowed  is  3  Inches  per 
minute  for  gasoline-fueled  engines  and 
0.5  inches  per  minute  for  Diesel  engines. 

(2)  Whm  testing  gasoline-fueled  en¬ 
gines  all  chart  recorders  (analyzers, 
torque,  rpm,  etc.)  shall  be  provided  with 
Automatic  markers  which  indicate  one 
second  Intervals.  Preprinted  chart  paper 
(one  second  intervals)  may  be  used  in 
lieu  of  the  automatic  markers  provided 
the  ciXTect  chart  speed  is  used. 

(b)  Accuracy  of  temperature  meas¬ 
urements.  (1)  The  f (blowing  tempera¬ 
ture  measurements  ^all  be  accurate  to 
within  1.2*  C: 

(1)  temperature  measurements  used 
in  calculating  the  engine  intake 
humidity; 

(il)  the  temperature  of  the  fuel  in 
volume  measuring  flow  rate  devices; 

(ill)  The  temperature  of  the  sample 
within  the  water  trap(s). 

(2)  All  other  temperature  measure¬ 
ments  shall  be  accurate  within  2.5*  C. 

(c)  Intake  air  humidity  and  temper¬ 
ature  measurements.  (1)  Humidity  con¬ 
ditioned  air  sm>ply.  Air  that  has  had  its 
absolute  humidity  altered  is  considered 
humldlty-condlticmed  air.  For  this  type 
of  Intake  air  supply,  the  humidity  meas¬ 
urement  must  be  made  within  the  intake 
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air  supply  system,  and  after  the  humid¬ 
ity  conditioning  has  taken  jdace. 

(2)  Ncmcondltloned  air  supidy.  Hu¬ 
midity  measurements  in  non-condl- 
tloned  Intake  air  supply  systems  must  be 
made  In  the  Intake  air  stream  entering 
the  supply  system.  Alternatively,  the  hu¬ 
midity  measurements  can  be  measured 
within  the  Intake  air  supply  stream. 

(3)  Engine  Intake  air  temperature 
measurement  mtist  be  made  within  48 
inches  of  the  engine.  The  measurement 
location  must  be  made  either  in  the  sup¬ 
ply  system  or  In  the  air  stream  entering 
the  supply  system. 

(d)  Sample  component  surface  tem¬ 
perature.  each  component  (piunp, 
sample  line  section,  filters,  etc.)  In  the 
heated  porticm  of  the  sampling  system 
that  has  a  separate  source  of  power  or 
heating  element,  use  engineering  judg¬ 
ment  to  locate  the  coolest  portion  of  that 
component  and  monitor  the  tempera¬ 
ture  at  that  location.  If  several  compo¬ 
nents  are  within  an  oven,  then  only  the 
sturface  temperature  of  the  component 
with  the  largest  thermal  mass  and  the 
oven  temperature  need  be  measured. 

(e)  If  water  is  removed  by  condensa¬ 
tion  the  sample  gas  tanperature  within 
the  water  trap  must  be  monitored  and 
may  not  exce^  7*  C  (45*  P) . 

§  86.312—79  Dynamonielor  anil  t>n{;ine 
equipment  KporifiralionH. 

(a)  Dynamometer.  (1)  The  dyna¬ 
mometer  test  stand  and  other  instru¬ 
ments  for  measurement  of  power  output 
shall  be  accurate  to  within  2  percent  of 
point  at  all  pow^  settings  above  10  per¬ 
cent  of  full-scale.  Below  10  percent  of 
full-scale  the  accuracy  shall  be  within 
5  percent  of  point.  The  dynamometer 
must  be  capable  of  performing  the  test 
cycle  described  in  §  86.335  nr  S  86.336. 
Dynamometers  used  for  testing  gaso¬ 
line-fueled  engines  must  have  sufficient 
motoring  capability  to  meet  the  test  re¬ 
quirements.  A  60-tooth  wheel  In  combi¬ 
nation  with  a  frequency  counter  shall 
be  considered  an  absolute  standard  fm* 
engine  speed. 

(2)  Dynamometer  calibration  weights. 
A  minlmiim  of  6  calibration  weights  for 
each  range  used  are  required.  The 
weights  must  be  equally  spaced  and 
traceable  to  within  0.5  percent  of  NBS 
weights.  Laboratories  located  in  foreign 
countries  may  certify  calibration 
weights  to  local  government  bureau 
standards. 

(b)  Engine  cooling.  Means  of  engine 
cooling  which  will  maintain  the  engine 
operating  temperatures  (e.g.,  intake  air, 
oil,  water,  etc.)  at  approximately  the 
same  temperature  as  specified  by  the 
manufacturer  shall  be  used.  Auxiliary 
fan(s)  may  be  used  to  maintain  engine 
cooling  during  operation  on  the  dyna¬ 
mometer. 

(c)  Exhaust  system.  (1)  When  test¬ 
ing  gasoline-fueled  engines : 

<i)  A  chassis-type  single  exhaust  pipe 
.shall  be  used.  Standard  ox  specially 
fabricated  “Y”  pipes  may  be  used  on  en¬ 
gines  designed  for  dual  exhaust  systems. 

(11)  For  all  catalyst  syst^ns,  the  dis¬ 
tance  from  the  exhaust  manifold 


ItaogeCa)  to  the  eatalyst  shall  be  the 
same  aa  In  the  vehicle  oonflguratlon 
unless  the  manufacturer  provkleB  tem¬ 
perature  data  showing  equivalent  per¬ 
formance  at  another  location. 

(Ill)  For  catalsrst  ssrstems,  the  probe 
shall  be  located  In  the  single  exhaust 
pipe  and  from  2  to  10  feet  downstream  of 
the  catalyst(s) . 

(iv)  For  noncatalyst  systems,  the 
probe  shall  be  located  In  the  single  ex¬ 
haust  pipe  and  from  3  to  20  feet  down¬ 
stream  from  the  exhaust  manifold  flange 
or  turb(x:harger  exit  flange. 

(V)  For  all  exhaust  systems,  the  probe 
shall  be  located  at  least  24  Inches  from 
the  end  of  the  tall  pipe.  Additional  ex¬ 
haust  pipe  may  be  added  to  the  tail  pipe 
to  meet  the  specification. 

(2)  When  testing  Diesel  engines,  a 
nonlnsulated  exhaust  system  extending 
15 ±5  feet  from  the  exhaust  manifold, 
or  the  crossover  junction  in  the  case  of 
Vee  engines,  shall  be  used.  The  exhaust 
back  pressure  must  be  within  0.2  Inch 
Hg.  of  the  upper  limit  at  maximum  rated 
horsepower,  as  established  by  the  engine 
manufacturer  in  his  sales  and  service 
literature  for  vehicle  application.  A  con¬ 
ventional  automotive  muffler  of  a  size 
and  type  commonly  used  with  the  en¬ 
gine  being  tested  ^all  be  employed  In 
the  exhaust  system  during  smoke  emis¬ 
sion  testing.  TTie  terminal  2  feet  of  the 
exhaust  pipe  shall  be  a  circular  cross  sec¬ 
tion  and  be  free  of  elbows  smd  bends. 
The  end  of  the  pipe  shall  be  cut  off 
squarely.  The  terminal  2  feet  of  the  ex¬ 
haust  pipe  shall  have  a  nominal  Inside 
diameter  in  accordance  with  the  engine 
being  tested,  as  specified  below: 

Maximum  rated  Exhaust  pipe 

horsepower:  insUle  diameter 

(inches) 

Ijeas  than  101 _ 2 

101  to  200 . 3 

201  to  300 .  4 

301  or  more _ _ _ 8 

§  86.313—79  Air  flow  measun-mi-nt  »>per> 
ifications;  Diesel  engines. 

( a)  The  air  flow  measurement  method 
used  must  have  a  range  Isuge  enough  to 
accurately  measure  the  air  flow  over  the 
engine  operating  range  during  the  test. 
Overall  measurement  accuracy  must  be 
±2  percent  of  full-scale  value  of  the 
measurement  device  for  all  modes  except 
the  idle  and  2-percent  modes.  For  the 
idle  and  2-percent  modes,  the  measure¬ 
ment  accuracy  shall  be  ±5  percent  or 
less  of  the  full-scale  value.  The  Adminis¬ 
trator  must  be  advised  of  the  method 
used  prior  to  testing. 

(b)  Corrections  to  the  measured  air 
mass-flow-rate  shall  be  made  when  an 
engine  system  incorporates  devices  that 
add  or  subtract  air  mass  (air  injection, 
bleed  air,  etc.) .  The  method  used  to  de¬ 
termine  the  air  mass  from  these  devices 
shall  be  approved  by  the  Administrator. 

(c)  An  engine  air  inlet  system  present¬ 
ing  an  air  inlet  restriction  within  1  inch 
of  water  of  the  upper  limit  for  the  engine 
operating  condition  which  results  In 
maximum  air  flow,  as  established  by  the 
engine  manufactmer  In  his  sales  and 
service  literature,  for  the  Diesel  engine 
being  tested  shall  be  used. 


i  86.314—79  Fnd  flow  niraeurcmi-nt 
•peeifieatioiis. 

(a)  The  fud  flow  rate  measurement 
Instrument  must  have  a  minimum  accu¬ 
racy  of  ±1  percent  of  full-scale  flow  rate 
for  each  measurement  range  nsed.  An  ex¬ 
ception  for  Diesel  engines  Is  allowed  at 
the  idle  and  2-percent  power  points.  For 
these  modes,  the  minimum  accuracy  Is 
±2  percent  of  full-scale  flow  rate  for 
each  measurement  range  used.  The  con¬ 
trolling  parameters  are  the  elapsed  time 
measurement  of  the  event  and  the  weight 
or  volume  measurement.  Restrictions  on 
these  parameters  are: 

(1)  The  error  In  the  elapsed  time 
measurement  of  the  event  must  not  be 
greater  than  1  percent  of  the  absolute 
event  time.  This  Includes  errors  In  start¬ 
ing  and  stopping  the  clock  as  well  as  the 
period  of  the  clc»ck. 

(2)  For  Diesel  engines  only,  if  the  mass 
of  fuel  consiuned  is  measur^  by  discrete 
weights,  then  the  error  In  the  actual 
weight  of  the  fuel  consumed  must  not  be 
greater  than  ±1  percent  of  the  measur¬ 
ing  weight.  An  exception  for  Diesel 
engines  Is  allowed  at  the  idle  and  2- 
percent  power  points.  For  these  modes 
the  error  in  the  actual  weight  of  the  fuel 
consumed  must  not  be  greater  than  ±2 
percent  of  the  measuring  weight. 

(3)  If  the  mass  of  fuel  consumed  is 
measured  electronically  (load  cell,  load 
beam,  etc.),  the  error  in  the  actual 
weight  of  fuel  consumed  must  not  be 
greater  than  ±1  percent  of  the  full- 
scale  value  of  the  electronic  device. 

(4)  If  the  mass  of  fuel  c(ms\uned  Is 
measured  by  voliune  flow  and  density, 
the  error  In  the  actual  volume  ccmsumed 
must  not  be  greater  than  ±1  percent  of 
the  full-scale  value  of  the  volume  meas¬ 
uring  device. 

(b)  For  devices  that  have  varying 
mass  scales  (^ectronic  weight,  volunie, 
density,  etc.) ,  measurements  may  not  be 
used  for  calculations  If  the  measure¬ 
ment  Ls  less  than  20  percent  of  full  scale. 

(c)  Option.  CTomplete  flow-rate  meas¬ 
urement  systems  may  be  used  below  20 
percent  of  full-scale  measurement  as 
long  as  the  combination  of  mass  and 
time  measurements  indicate  a  flow  rate 
that  has  an  error  of  less  than  5  percent 
of  the  absolute  flow  rate. 

§  86.315—79  General  analyzer  spi-eifira- 
tions. 

(a)  Analyser  response  time.  The  ana¬ 
lyzer  must  respond  to  an  Instantaneous 
step  change  at  the  entrance  to  the  ana¬ 
lyzer  with  a  respcmse  equal  to  95  per¬ 
cent  of  that  step  change  in  6.0  seccmds 
ox  less  on  all  ranges  used.  The  step 
change  shall  be  at  least  60  percent  of 
fi^-scale  chart  deflection.  Yox  NOx  ana¬ 
lyzers  using  a  water  trap,  the  response 
time  increase  due  to  the  water  trap  and 
associated  plumbing  need  not  be  In¬ 
cluded  in  the  analyzer  respcmse  time. 

(b)  Precision.  The  precision  of  the 
analyzer  must  be  no  greater  than  ±1 
perc^t  of  full-scale  concentration  for 
each  range  used.  The  precision  Is  de¬ 
fined  as  2.5  times  the  standard  devla- 
tlon(s)  of  10  repetitive  responses  to  a 
givoi  callbrati(xi  or  qxui  fas. 
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(c)  NoUe.  Ilie  analyaer  peak>io-p«ak 
response  to  zero  and  caMbcmttoa  or  siian 
gases  over  any  10-seooiid  period  shall 
not  exceed  2  percent  (rf  full-scale  chart 
deflection  on  an  ranges  used. 

(d)  Zero  drift.  The  analyzer  zero- 
response  drift  during  a  1-hour  period 
shall  be  less  than  2  percent  of  full-scale 
chart  deflection  on  the  lowest  range 
used.  The  zero-response  is  defined  as  the 
mean  response  including  noise  to  a  zero- 
gas  during  a  30-sec<md  time  Interval. 

(e)  Span  drift.  The  anah’zer  span 
drift  during  a  1-hour  period  shall  be 
less  than  2  percent  of  full-scale  chart 
deflection  on  the  lowest  range  used. 
The  analyzer  span  is  defined  as  the  dif¬ 
ference  between  the  span-respmise  and 
the  zero-response.  The  s^n-response  is 
defined  as  the  mean  response  including 
noise  to  a  span  gas  durhig  a  30-sec(md 
time  interval. 

§  86.316—79  Carbon  nwMioxkle  and  rai^ 
bon  dioxide  analyser  sperJficatfcNM. 

(a)  Carbon  monoxide  and  carbon  di¬ 
oxide  measurements  are  to  be  made 
with  nondispersive  Infrared  (NDIR)  an- 
al3rzers. 

(b)  The  use  of  linearizing  circuits  is 
permitted. 

(c)  The  minimiun  water  rejection  ra¬ 
tio  (maximum  (XX  interference)  as 
measured  by  S  86.321  shall  be: 

(i)  For  CX)  analyzers.  1000:1. 

(ii)  For  CXX  analyzers,  100:1. 

(d>  The  minimum  COk  rejection  ra¬ 
tio  (maximum  COi  Interference)  as 
measured  by  S  86.322  for  CO  analyzers 
shaU  be  5000:1. 

(e)  Zero  suppression.  Various  tech¬ 
niques  of  zero  suppression  may  be  used 
to  increase  readability,  but  only  with 
prior  approval  by  the  Administrator. 

§86.317—79  Hydrocarbon  analyzer  spoe- 
iti  cations. 

(a)  Hydrocarbon  measurements  are 
to  be  made  with  a  heated  flame  ioniza¬ 
tion  detector  (HFID)  analyzer. 

(b)  Option.  A  non-heated  flame  ioni¬ 
zation  detector  (FID)  that  measures  hy¬ 
drocarbon  emissions  on  a  dry  basis  is 
permitted  fw  gasoline-fueled  testing; 
Protnded.  That  equivalency  is  demon¬ 
strated  to  the  Administrator.  With  the 
exception  of  temperatures,  all  specifica¬ 
tions  contained  in  Subpart  D  ai;H>ly  to 
the  optional  system. 

(c)  The  analyzer  shall  be  fitted  with 
a  constant  temperature  oven  housing  the 
detector  and  sample-handling  compo¬ 
nents.  It  shall  niaintaln  temperature 
within  2*  C  of  the  set  point.  The  de¬ 
tector.  oven,  and  sample-handling  com¬ 
ponents  within  the  oven  shall  be  suitable 
for  continuous  operation  at  tempera¬ 
tures  to  200*  C. 

(d)  Fuel  and  burner  air  shall  conform 
to  the  sp>eciflcations  in  S  86.308. 

(e)  The  percent  of  oxygen  interfer¬ 
ence  must  be  less  than  3  percent,  as 
specified  in  1 86.331(d)  (7) . 

(f)  Premixed  burner  air: 

(1)  Fxx  Dlesd  mgines,  premixing  a 
small  amount  of  air  with  the  HFiD  fuel 
prior  to  eombustloa  within  the  HFED 
bum^  Is  not  recommended  as  a  means 
of  improving  oxygen  Interfnence 


(%OJ) .  However,  this  procedure  may  be 
nsed  If  the  engine  manufacturer  demon¬ 
strates  on  each  basle  oombusUon  syalem 
(Le..  4  cycle  DI,  2  cycle  DI.  4  cycle  pre¬ 
cup,  etc.)  that  an  HFD^  using  this  pro- 
cedure  lyoduces  comparable  results  to 
an  HFID  not  using  this  procedure.  These 
data  must  be  submitted  to  the  Admin¬ 
istrator  for  his  approval  luior  to  test¬ 
ing. 

(2)  F(v  gasoline -fueled  engines,  pre¬ 
mizing  burner  air  with  the  HFID  fuel 
Is  not  allowed. 

§  86.318—79  Oxide*  of  nitrogen  ana¬ 
lyzer  sperifiralions. 

(a)  Oxides  of  nitrogen  are  to  be 
measured  with  a  chemiluminescence 
analyzer. 

(1)  The  NOx  sample  must  be  heated 
per  i  86.309(a)  and  §  86.310(a)  up  to  the 
NOi  to  NO  convoier. 

(2)  Fmr  high  vacuum  CL  analyzers  with 
heated  capillary  modules,  supplying  a 
heated  sample  to  the  capillary  module  is 
sufBcient. 

(3)  The  NO,  to  NO  convertor  efficiency 
shall  be  at  least  90  percent 

(4)  The  quench  Interference  must  be 
less  than  3.0  percent  as  measured  in 
S  86.327. 

(b)  Option.  The  oxides  of  nitrogen 
may  be  measured  with  an  NDIR  analyzer 
system  that  meets  the  following  specifi¬ 
cations: 

(1)  The  system  shall  include  an  NO* 
to  NO  converter,  a  water  tnu>.  and  an 
NDIR  analyzer  in  that  ord^. 

(2)  The  NO,  to  NO  converter  shall  ob¬ 
tain  a  sample  directly  from  the  heated 
sample  line. 

(3)  The  water  trap  shall  meet  the 
specifications  in  S  86.311(e). 

(4)  The  NO  NDIR  analsrzer  shall  be 
calibrated  per  §  86.330. 

(5)  The  minimum  water  rejection  ratio 
(maximum  water  interference)  for  the 
NO  NDIR  analyzer  shall  be  5,000:1  (see 
§  86.321). 

(6)  The  minimum  COt  rejection  ratio 
(maximum  CX>,  Interferaice)  for  the  NO 
NDIR  analyzer  shall  be  30,000:1  (see 
§  86.322). 

§  86.319—79  Analyzer  check*  and  mU- 
brations ;  frequency  and  overview. 

(a)  Prior  to  Initial  use  and  after  major 
repairs  bench  check  each  analyzer  (see 
§  86.320). 

(b)  At  least  once  every  7  days  during 
testing  check  the  NO,  converter  efficien¬ 
cy  (see  §  86.332) . 

(c)  At  least  once  every  30  da3rs  during 
testing  perform  the  following: 

(1)  Leak  check  the  pressure  side  of  the 
S3^tem  (see  §  86.328) .  If  the  option  de¬ 
scribed  in  §  86.328(b)  (2)  Is  used,  a  pres¬ 
sure  leak  check  is  not  required. 

(2)  Chllbate  all  analyzers  (see  §§  86.- 
330  through  86.332) . 

(3)  Check  the  analysis  system  re¬ 
sponse  time  (see  I  86.329) .  If  the  option 
described  in  i  86.329(b)  is  iised,  a  re- 
sponse  time  dieck  is  not  required. 

(4)  Verify  that  the  automatic  data 
coUectlmi  system  (if  used)  meets  the 


chart  reading  requirements  found  in 
§  86.343.  .*• 

(5)  Check.^e  fuel  flow  measurement 
Instrument  to  insure  that  the  specifica¬ 
tions  in  I  86.314  are  met.  flow  meters  of 
the  tapered  tube  and  float  design  (ro- 
tometers)  or  the  balance  beam  principle 
need  be  checked  only  every  90  days. 

(d)  At  least  once  every  90  days  during 
testing  check  the  water  rejection  ratio 
and  the  CO,  rejectkm  ratio  on  all  NDIR 
analyzers  (see  §f  86.321  and  86.322). 

(e)  At  least  once  every  180  days  dur¬ 
ing  testing  check  the  dynamometer  test 
stand  and  power  output  instrumentation 
(see  §  86.333) . 

§  86.320—79  Anulyzrr  bench  check. 

(a)  Prior  to  initial  use  and  after 
major  repairs  verify  that  each  analyzer 
complies  with  the  following  specifica¬ 
tions: 

(1)  Response  time  (see  §  86.315(a)). 

(2)  Precision  (see  186.315(b)). 

(3)  Noise  (see  186.315(e)). 

(4)  Zero  drift  (see  §  86.315(d) ). 

(5)  Span  drift  (see  §  86.31S(e)). 

(6)  Wat^  rejection  ratio,  NDIR  ana- 
l3^rs  only  (see  §§  86.316(c)  and  86.318 
(b)(5)). 

(7)  CO,  rejection  ratio.  NDIR  smalyz- 
ers  only  (see  §§  86.316(d)  and  86.318(b) 
(6)). 

(8)  Quench  check,  CL  analyzers  only 
(see  §  86.327). 

(b)  If  a  stainless  steel  NO,  to  NO  con¬ 
verter  is  used,  condition  all  new  or  re¬ 
placement  converters.  The  conditioning 
consists  of  either  purging  the  converter 
with  air  for  a  minimum  of  4  hours  or 
until  the  converter  efficiency  is  greater 
Uian  90  percent.  The  converter  must  be 
at  operaticmal  temperature  while  purg¬ 
ing.  Do  not  use  this  procedure  pricu-  to 
checking  converter  efficiency  on  in-use 
converters. 

§  86.321—79  NDIR  WMler  rrjerlion  rulio 
check. 

(a)  Zero  and  span  the  analyzer  on 
the  lowest  range  that  will  be  used. 

(b)  Introduce  a  saturated  mixture  of 
water  and  zero  gas  at  room  temperature 
directly  to  the  analyzer. 

(c)  Determine  and  record  the  analyzer 
c^^erating  pressure  (OP)  in  abscdute 
imits  in  pascals.  Gauges  03  and  04 
may  be  if  the  values  are  converted 
to  the  correct  units. 

(d)  Determine  and  record  the  tem- 
I)erature  of  the  zero-gas  mixture. 

(e)  Record  the  analyzers’  response 
(AR)  in  ppm  to  the  saturated  zero-gas 
mixture. 

(f)  For  the  temperature  recorded  in 
step  (d) ,  determine  the  saturation  vapor 
pressure  (Pits)  from  §  86.344(d). 

(g)  Calculate  the  water  concentra- 
ti(m  (Z)  in  the  mixture  from: 

z=(PirB/OP)(iO*) 

(h)  Calculate  the  water  rejection  ratio 
(WRR)  frwn:^ 

WJtR  =  {Z/AR) 

§  86.322—79  NDIR  CO,  rejection  ratio 
check. 

(a)  Zero  and  span  the  analyzer  on 
the  lowest  range  that  will  be  used. 
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flow  rate  recorded  In  i  UJ29<b)  (1)  (11). 
then  a  pressure  side  leak  check  Is  not 
required. 

8  86.S29>79  Srttem  reqtome  time; 
rhcck  proe^urc. 

(a)  Check  the  system  response  time 
by  the  following  procedure: 

(1)  Stabilize  the  operating  tempera- 
tui'e  of  the  sample  line,  sample  pump, 
and  heated  filters. 

<2)  Introduce  an  HC  span  gas  into  the 
sampling  system  at  the  sample  probe  or 
valve  V2  at  atmospheric  pressure.  Simul¬ 
taneously.  start  the  time  measurement. 

(3)  When  the  HC  instrument  response 
is  93  percent  of  the  span  gas  concen¬ 
tration  used,  stop  the  time  measure¬ 
ment. 

(4)  If  the  elapsed  time  is  more  than 
20.0  seconds,  make  necessary  adjust¬ 
ments. 

(5)  Repeat  with  the  CO,  COs,  and  NO. 
instruments  and  span  gases. 

(b)  Option.  If  the  following  parame¬ 
ters  are  determined,  the  Initial  sys¬ 
tem  response  time  may  be  generally  ap¬ 
plied  to  future  checks. 

(1)  Analyzer  and  bypass  flow  rates: 

(1)  Determine  by  experimentation  the 
minimum  analyzer  and  bypass  flow  rates 
individually  and  in  cmnblnation  that 
will  produce  a  response  tim^  as  close 
as  possible  to  20.0  seconds  per  para¬ 
graph  (a)  of  this  section. 

(li)  Record  the  highest  minimum  flow 
rate  for  each  flow  meter  as  determined 
in  step  (i) . 

(2)  Capillary  flow  analyzers.  This 
procedure  is  applicable  only  to  analyzers 
that  have  sample  capillaries  such  as  the 
HFED  and  d.  analyzers.  It  is  also  as¬ 
sumed  that  the  system  has  sample/span 
valves  that  perform  the  ftmctlon  of 
valves  V9  and  V13  in  Figure  D79-1. 

(I)  Operate  the  analyzer(s)  at  the 
in-use  capillary  pressure. 

(II)  Adjust  the  b3npass  flow  rate  to 
the  flow  rate  recorded  In  paragraph 
(b)  (1)  (il)  of  this  section. 

(ill) 'Measure  and  record  the  response 
time  from  the  sample/span  valve(s)  per 
paragn^h  (a)  of  this  section. 

(It)  The  response  time  (step  (ill) )  can 
be  determined  by  switching  from  the 
“sample”  position  to  the  “span**  posi¬ 
tion  of  the  sample/span  valve  and  ob¬ 
serving  the  analyzer  response  on  a  chart 
recorder.  Normally,  the  “sample**  posi¬ 
tion  would  select  a  “room  air**  sample 
and  the  "span”  position  would  select  a 
span  gas. 

(V)  Adjust  the  bypass  flow  rate  to  the 
normal  in-use  value. 


(vD  Measiue  and  reemrd  the  response 
time  from  the  sample/q)an  valve(s)  per 
paragraph  (a)  of  this  section. 

(vh)  Determine  the  slowest  re«x>nse 
time  (step  (111)  or  step  (Iv) )  and  add  2 
seconds  to  It. 

§  06.S30— 79  NDIR  analyzer  calibration. 

(a)  Detector  optimization.  If  neces¬ 
sary,  follow  the  manufacturer's  instruc¬ 
tions  for  Initial  start-up  and  basic  op¬ 
erating  adjustments. 

(b)  CtiUbraUon  curve.  Develop  a 
calibration  curve  for  each  range  used  ns 
follows: 

(1)  Zero  the  analyzer. 

(2)  Span  the  analyzer  to  give  a  re¬ 
sponse  of  approximately  90  percent  of 
full-scale  chart  deflection. 

(3)  Recheck  the  zero  response.  If  it  has 
changed  more  than  0.5  percent  of  full 
scale,  repeat  steps  (1)  and  (2). 

(4)  Record  the  response  of  calibra¬ 
tion  gases  having  nominal  concentra¬ 
tions  of  15.  30.  45,  60.  75.  and  90  percent 
of  full-scale  concentration. 

(5)  Generate  a  csdibration  curve.  The 
calibration  curve  shall  be  of  fourth  order 
or  less,  have  five  or  fewer  coefficients,  and 
be  of  the  form  of  equathm  (1)  or  (2). 
Include  zero  as  a  data  point.  Compensa- 
tkm  for  known  impurities  in  the  zero 
gas  can  be  made  to  the  zero-data  point. 
The  calibration  curve  must  fit  the  data 
points  within  2  percent  of  point  or  1 
percent  of  full  scale,  whichever  is  less. 

y=Ax*+B3^-]-Cx^  +  Dx+E  (1) 

X 

^~Ax*  +  hx>  +  Cx^  +  l)x  +  E 

wh«r»: 

concentration 
x^chart  deflection 

(6)  Option.  A  new  calibration  curve 
need  not  be  generated  if:  (1)  A  calibra¬ 
tion  curve •wmformlng  to  step  (5)  exists; 
(ii)  The  responses  generated  In  step  (4) 
are  within  1  percent  of  full  scale  or  2  per¬ 
cent  of  point,  whichever  is  less,  of  the 
responses  pr^icted  by  the  calibration 
curve  for  the  gases  used  in  st^  (4) . 

(c)  If  any  range  is  within  2  percent  of 
being  linear,  a  linear  calibration  may  be 
used.  To  determine  if  this  criterion  is 
met: 

(1)  Perform  a  linear  least-square  re¬ 
gression  on  the  data  generated.  Use  an 
equatkm  of  the  form  y  =  mx.  where  x  is 
the  actual  chart  deflection  and  y  is  the 
concentration. 

(2)  Use  the  equation  z  =  y/m  to  And 
the  linear  chart  deflection  (z)  fM-  each 
calibration  gas  concentratlm  (y) . 

(3)  Determine  the  linearity  (*L)  for 
each  calibration  gas  by; 


Percent  L  =  v— t;— ; — ^ - — - (100) 

r  ull-scale  linear  chart  deflection  ^ 


(b)  Introduce  a  COi  calibration  gas 
of  at  least  10  percent  CX)3  or  greater  to 
the  analyzer. 

(c)  Record  the  CX),  calibration  gas 
concentration  in  ppm. 

(d)  f  Record  the  analyzers*  response 
(AK)  in  ppm  to  the  COi  calibration  gas. 

(e)  Calculate  the  COa  rejection  ratio 
CXhRR)  from; 

CXDiAA  =  (ppm  COi)  /AR. 

§  86.323  through  §  86.326  [Roerved] 

§86.327—79  Qurnrh  cheeks;  NOx  ana¬ 
lyzer. 

(a)  Perform  the  reaction  chamber 
quench  check  for  each  model  of  high 
vacuum  reaction  chamber  analyzer  prior 
to  initial  use. 

(b)  Perform  the  reaction  chamber 
quench  check  for  each  new  analyzer  that 
has  an  ambient  pressure  or  “soft  vac¬ 
uum**  reaction  chamber  prior  to  Initial 
use.  Additionally,  perform  this  check 
prior  to  reusing  an  analyzer  of  this  type 
any  time  any  repairs  could  potentially 
alter  any  flow  rate  Into  the  reaction 
chamber.  This  includes,  but  Is  not  limited 
to,  sample  capillary,  ozone  capillary,  and 
if  used,  dilution  capillary. 

(c)  Quench  check  as  follow’s: 

(1)  Calibrate  the  NOx  analyzer  on  the 
lowest  range  that  will  be  used  for  testing. 

(2)  Introduce  a  mixture  of  COt  cali¬ 
bration  gas  and  NOx  calibration  gas  to 
the  CL  analyzer.  Dynamic  blending  may 
be  used  to  provide  this  mixture.  Dynam¬ 
ic  blending  may  be  acomnpllshed  by  an¬ 
alyzing  the  (X>t  in  the  mixture.  The 
change  in  the  COs  value  due  to  blending 
may  then  be  used  to  determine  the  true 
concentratlmi  of  the  NOx  In  the  mixture. 
The  COx  concentratlcm  of  the  mixture 
Shan  be  approximately  equal  to  the 
highest  concentration  experienced  dur¬ 
ing  testing.  Record  the  response. 

(3)  Recheck  the  calibration.  If  it  has 
changed  more  than  ±1  percent  of  full 
scale,  recalibrate  and  repeat  the  quench 
check. 

(4)  Prior  to  testing,  the  difference  be¬ 
tween  the  calculated  NOx  response  and 
the  response  of  NOx  in  the  presence  of 
C!Oi  (step  2)  must  not  be  greater  than 
3.0  percent.  The  calculated  NOx  response 
is  based  on  the  calibration  performed  hi 
step  (1). 

8  86.328-79  Leak  checks. 

(a)  Vacuum  side  leak  check.  (1)  Any 
location  within  the  analysis  system  where 
a  vacuum  leak  could  Mfect  the  test  re¬ 
sults  must  be  checked. 

(2)  The  maximum  allowable  leakage 
rate  on  the  vacuum  side  is  0.5  percent  of 
the  In-use  flow  rate  for  the  portion  of 
the  system  being  checked.  The  anahrzer 
flows  and  bypass  flows  may  be  used  to  es¬ 
timate  the  in-use  flow  rates. 

(3)  The  sample  probe  and  the  connec¬ 
tion  between  the  sample  probe  and  valve 
V2  (Figure  D79-1)  may  be  excluded  from 
the  leak  check. 

(b)  Pressure  side  leak  check.  (1)  The 
maximum  allowable  leakage  rate  on  the 
pressure  side  is  5  percent  of  the  in-use 
flow  rate. 

(2)  Optical:  If  the  flow  rate  for  each 
flow  meter  is  ecjual  to  or  greater  than  the 


(4)  The  linearity  criterion  is  met  if  the 
%L  is  less  than  ±2  percent  for  each  data 
point  generated.  For  each  emission  test, 
a  calibration  surve  of  the  form  y=nix 
is  to  be  used.  The  slope  (m)  is  defined  for 
each  range  by  the  spanning  process. 

§  86.331—79  Hydrocarbon  analyzer  cali¬ 
bration. 

The  following  steps  are  followed  in 
sequence  to  calibrate  the  hydrocarbon 
analyzer.  It  is  suggested,  but  not  re- 


ejuired,  Uiat  efforts  be  made  to  minimize 
relative  response  variations. 

(a)  If  necessary,  follow  manufactur¬ 
er's  instructions  for  instrument  start-up 
and  basic  curating  adjustments. 

(b)  Set  the  ov^  temperature  5*C  hot¬ 
ter  than  the  recjulred  sample-line  tem¬ 
perature.  Allow  at  least  one-half  hour 
after  the  oven  has  reached  temperature 
for  the  system  to  eciulllbrate. 

(c)  Initial  fuel  flow  adjustment.  With 
the  fuel  and  air-flow  rates  set  at  the 
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manufacturer’s  recommendations.  Intro¬ 
duce  a  S50  ppmC  ±  75  ppmC  span  gas 
to  the  detects.  Determine  the  respooM 
at  a  given  fuel  flow  from  the  dlfferoice 
between  the  span-gas  response  and  the 
zero-gas  response.  Incrementally  adjust 
the  fuel  flow  above  and  below  the  manu¬ 
facturer’s  speclflcatlon.  Record  the  span 
and  sero  re^;>(Xise  at  these  fuel  flows.  A 
plot  of  the  difference  between  the  span 
and  zero  response  versus  fuel  flow  will  be 
similar  to  the  one  shown  In  Fig.  D75-3. 
Adjust  the  fuel-flow  rate  to  the  rich  side 
of  the  curve,  as  shown.  This  Is  Initial 
flow-rate  setting  and  may  not  be  the  flnal 
optimized  flow  rate. 


Figure;  079-3  RESPONSE  VS.  FUEU  FLOrt 


(d)  Oxygen  interference  optlmlzatlcm. 
Choose  a  range  where  the  oxjrgen  Inter- 
fer«\oe  check  gases  (see  S  86.308)  will 
fall  In  the  upper  50  percent.  Conduct  this 
test  with  the  oven  temperature  set  as  re¬ 
quired.  Oxygen  interference  check  gas 
speclflcatlons  are  found  in  S  86.308. 

(1)  Zero  the  analyzer. 

(2)  Span  the  analsrzer  with  the  zero- 
percent  oxygen  blend  for  gasoline-fueled 
engines.  Diesel  engine  Instruments  shall 
be  spanned  with  the  21 -percent  oxygen 
blend. 

(3)  Recheck  zero  response.  If  It  has 
changed  more  than  0.5  percent  of  full 
scale  repeat  subparagraphs  (1)  and  (2) 
of  this  paragraph. 

(4)  Introduce  the  5  percent  and  10 
percent  oxygen  interference  check  gases. 

(5)  Recheck  the  zero  response.  If  It 
has  changed  more  ±1  percent  of  full 
scale,  repeat  the  test. 

(6)  Calculate  the  percent  of  oxygen 
Interference  (%0,I)  for  each  mixture  In 
step  (4). 


Pcr«.nt 

Analy-wr  resiwnfw  —  p, q[  f nU-acale  analy«jr  rysponw)  due  to  yi 

X (Percent  of  full-scale  analyser  rcsixuLsc  due  to  li) 


A  -hydrocarbon  concentration  (ppmC) 
at  the  span  gas  used  In  step  (2 ) . 

B  ^^hydrocarbon  concentration  (ppmC) 
at  the  oxygen  Interference  check  gases  used 
Uistep  (4). 

(7)  'The  percent  of  oxygen  interference 
(%OJ)  must  be  less  than  ±3.0  percent 
for  all  required  oxygen  interference 
check  gases  prior  to  testing. 

(8)  If  the  oxygen  Interference  Is 
greater  than  the  speclflcatlons,  Incre¬ 
mentally  adjust  the  air  flow  above  and 
below  the  manufacturer’s  speclflcatlons, 
repeating  subparagraphs  (1)  through 

(7)  of  this  paragraph  for  each  flow. 

(9)  If  the  oxygen  Interference  is 
greater  than  the  spieclflcation  after  ad¬ 
justing  the  air  flow,  vary  -the  fuel  flow 
and  thereafter  the  sample  flow,  repeating 
subparagraphs  (1)  through  (7)  of  this 
paragraph  for  each  new  setting. 

(10)  If  the  oxygen  interference  is  still 
greater  than  the  specifications,  repair 
or  replace  the  analyzer,  FID  fuel,  or 
burner  air  prior  to  testing.  Repeat  this 
■ectiem  with  the  repaired  or  replaced 
equipment  or  gases. 


(e)  Linearity  check.  For  each  range 
used,  check  linearity  as  follows: 

(1)  With  the  fuel  flow,  air  flow  and 
sample  flow  adjust  to  meet  the  oxygen 
Interference  specification,  zero  the 
analyzer. 

(2)  Span  the  analyzer  using  a  calibra¬ 
tion  gas  that  will  provide  a  res(>onse  of 
approximately  90  percent  of  full-scale 
concentration. 

(3)  Recheck  the  zero  response.  If  it 
has  changed  more  than  0.5  percent  of 
full  scale,  repeat  step>s  (1)  and  (2) . 

(4)  Record  the  response  of  calibra¬ 
tion  gases  having  nominal  concentra¬ 
tions  of  30,«60,  and  90  percent  of  full- 
scale  ccmcentration.  It  is  permitted  to 
use  additional  concentrations. 

(5)  Perform  a  linear  least  square 
regression  on  the  data  generated.  Use 
an  equation  of  the  form  y=mx,  where  x 
is  the  actual  chart  deflection  and  p  Is 
the  concentration. 

(6)  Use  the  equatiem  z—y/m  to  And 
the  linear  chart  deflection  (s)  for  each 
calibration  gas  concentration  (y> . 

(7)  Determine  the  linearity  (%L)  for 
each  calibration  gas  by: 


Percent  L  =  gr-,i - r  a — T —  (100) 

Full-scale  linear  chart  deflection 


(8)  The  linearity  criterion  Is  mei  If  the 
%L  is  less  than  ±2  pox^ent  for  each  data 
point  generated.  Below  40  ppmC  the 
linearity  criterion  may  be  expanded  to 
±4  percent.  For  each  emisBlon«  test,  a 
calibration  cture  of  the  form  v=mx  is  to 
be  used.  The  slope  (m)  is  defined  fm*  each 
range  by  the  spanning  process. 

(9)  If  the  %L  for  any  point  exceeds 
the  specifications  in  step  (8),  the  air, 
fuel,  and  sample-flow  rates  may  be  varied 
within  the  boimdaries  of  the  oxygen 
interference  specifications. 

(10)  If  the  %L  for  any  data  point  still 
exceeds  the  specifications,  repair  or  re¬ 
place  the  analyzer,  FID  fuel,  burner  air, 
or  calibratimi  bottles  prior  to  testing.  Re¬ 
peat  the  procedures  of  this  section  with 
the  repaired  or  replaced  equipment  or 
gases. 

(f )  Optimized  flow  rates.  Ihe  fuel-flow  ' 
rate,  air-flow  rate  and  sample-flow  rate 
are  defined  as  “optimized”  at  this  point. 

§  86.332—79  Oxiden  of  nitrogen  ana¬ 
lyzer  ralibration. 

(a)  Perform  a  converter-efficiency 
check,  (see  paragraph  (b)  of  this  sec¬ 
tion),  every  7  days.  Every  30  days  per¬ 
form  a  linearity  check,  (see  paragraph 
(c)  of  this  section),  which  must  be  fol¬ 
lowed  by  a  cOTiverter-efflclency  check. 

(b)  Converter-efficiency  check.  Tlte 
apparattis  described  and  iilustrated  in 
Figure  D79-4  is  to  be  used  to  determine 
the  conversion  efficiency  of  devices  that 
convert  NOa  to  NO.  'The  following  proce¬ 
dure  is  to  be  used  in  determining  the 
values  to  be  used  in  the  equation  below : 

( 1 )  Follow  the  manufacturer’s  instruc¬ 
tions  for  in.strument  startup  and  opera¬ 
tion. 

(2)  Zero  the  oxides  of  nitrogen 
analyzer. 

(3)  Connect  the  outlet  of  the  NOx 
generator  (see  Figure  D79-4)  to  the  sam¬ 
ple  inlet  of  the  oxides  of  nitrogen  ana¬ 
lyzer  which  has  been  set  to  the  most 
common  operating  range. 

(4)  Introduce  into  the  NO.x  generator- 
analyzer  system  a  span  gas  with  a  NO 
ccmcentration  equal  to  aimroximately  80 
percent  of  the  most  common  operating 
range. 
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FIGURE  D79  4  NO^  CONVERTER  EFFICIENCY  DETECTOR 


(5)  WiUi  the  oxides  of  nitrogen  an¬ 
alyzer  in  the  NO  mode,  record  the  con¬ 
centration  of  NO  indicated  by  the 
analyzer. 

(6)  Turn  on  the  NO<  generator  Oi  (or 
air)  supply  and  adjust  the  0>  (or  air) 
flow  rate  so  that  the  NO  indicated  by  the 
analyzer  is  about  10  percent  less  than  in¬ 
dicated  in  step  (5).  Record  the  concen¬ 
tration  of  NO  in  this  NO-fOa  mixture. 

(7)  Switch  the  NOx  generator  to  the 
generation  mode  and  adjust  the  gener¬ 
ation  rate  so  that  the  NO  measured  on 
the  analyzer  is  20  percent  of  that  meas¬ 
ured  In  step  (5) .  There  must  be  at  least 
10  percent  unreacted  NO  at  this  point. 
Record  the  concentration  of  residual  NO. 

(8)  Switch  the  oxides  of  nitrogen  an¬ 
alyzer  to  the  NOx  mode  and  measure 
total  NOx.  Record  this  value. 

(9)  Switch  off  the  NOx  generation, 
but  maintain  gas  flow  through  the  sys¬ 
tem.  The  oxides  of  nitrogen  analyzer  will 
indicate  the  total  NOx  in  the  NO+Os 
mixture.  Record  .this  value. 

(10)  Turn  off  the  NOx  generator  O2 
(or  air)  supply.  The  analyzer  will  now  in¬ 
dicate  the  total  NOx  in  the  original  NO 


in  Ni  mixture.  This  value  should  be  no 
more  than  5  percent  above  the  value 
indicated  In  step  (4) . 

(11)  Calculate  the  efficiency  of  the  NOi 
converter  by  substituting  the  concentra¬ 
tions  obtained  into  the  following  equa¬ 
tion: 

Percent  efficient  =  1-1-- — 100 
c  —  a 

where: 

a = concentration  obtained  in  step  (8) , 
b= concentration  obtained  in  step  (9) , 
c  =  concentration  obtained  in  step  (6) . 
d  =  concentration  obtained  In  step  (7) . 

The  efficiency  of  the  converter  shall  be 
greater  than  90  percent.  Adjustment  of 
the  converter  temperature  may  be  neces¬ 
sary  to  maximize  the  efficiency.  If  the 
converter  does  not  meet  the  conversion- 
efficiency  specifications,  repair  or  replace 
the  luiit  prior  to  testing.  Repeat  the  pro¬ 
cedures  of  this  section  with  the  repaired 
or  new  converter. 

(c)  Linearity  check.  For  each  range 
used,  check  linearity  as  follows: 

(1)  With  the  operating  parameters 
adjusted  to  meet  the  converter  efficiency 
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check  and  the  quench  checks,  zero  the 
analyser. 

(2)  Span  the  analyser  using  a  calibra¬ 
tion  gas  that  will  glre  a  response  ap¬ 
proximately  90  percent  of  full-scale  con- 
centratl<». 

(3)  Recheck  the  aero  response.  If  It 
has  changed  more  than  0.5  percent  of 
full  scale,  repeat  steps  (1)  and  (2). 

(4)  Record  the  rei^nse  of  calibration 
gases  having  nominal  concentrations  of 
30.  60  and  90  percent  of  full-scale  con¬ 


centration.  It  Is  permitted  to  use  addi¬ 
tional  concentraUraa. 

(5)  Perform  a  linear  least-square  re¬ 
gression  on  the  data  generated.  Use  an 
equation  of  the  form  y=mx,  where  x  Is 
the  actual  chart  deflection  and  y  Is  the 
concentration. 

(6)  Use  the  equation  z=y/m  to  And 
the  linear  chart  deflection  (z)  for  each 
calibration  gas  concentration  (y). 

(7)  Determine  the  linearity  (%L)  for 
each  calibration  gas  by: 


Percent  /.= 


(z-x) 


Full-scale  linear  chart  deflection 


XlOO 


(8>  The  linearity  criterion  is  met  if  the 
%L  Is  less  than  ±2  percent  fw  each 
data  point  generated.  For  each  emission 
test,  a  calibration  curve  of  the  form  y 
=mx  is  to  be  used.  The  slope  (m)  Is  de¬ 
fined  for  each  range  by  the  spanning 
process. 

(9)  If  the  %L  exceeds  ±2  percent  for 
any  data  point  goierated,  repair  or  re¬ 
place  the  analyzer  or  calibration  bottles 
prior  to  testing.  Repeat  the  procedures 
of  this  section  with  the  repaired  or  re¬ 
placed  equipment  or  gases. 

(10)  Perform  a  cMiver  ter -efficiency 
check  (see  paragraph  (b)  of  this  sec¬ 
tion). 

(11)  The  operating  parameters  are 
defined  as  ‘Optimized”  at  this  point. 

§  86.333—79  Dynamometer  calibration. 

(a)  If  necessary,  follow  the  manufac¬ 
turer's  instructions  for  initial  start-up 
and  basic  operating  adjustments. 

(b)  Cffieck  the  dynamometer  torque 
measurement  for  each  range  used  by  the 
foUawing: 

(1)  Warm  up  the  dynamometer  fcd- 
lowing  the  equipment  manufacturer’s 
specifications. 

(2)  Determine  the  dynamometer  cali- 
teatlon  moment  arm.  Equipment  manu¬ 
facturer’s  data,  actual  measuronent,  or 
the  value  recorded  from  the  previous  cal- 
ibratloQ  used  for  this  subpart  may  be 
used. 

(3)  Calculate  the  Indicated  torque 
(IT)  for  each  calibration  weight  to  be 
used  by: 

/r=caUbratloa  weight  (lb)  z  calibration 
moment  arm  (ft) 

(4)  Attach  each  calibration  weight 
specified  in  |  86.312  to  the  moment  arm 
at  the  calibration  distance  determined 
In  step  (2).  Record  the  power  measure¬ 
ment  equipment  response  (ft-lb)  to  each 
weight. 

(5)  For  each  calibration  weight,  com¬ 
pare  the  torque  value  measured  in  step 

(4)  to  the  calculated  torque  determined 
In  step  (3) . 

(6)  The  measured  torque  must  be 
within  2  percent  of  the  calculated  torque. 

(7)  If  the  measured  torque  Is  not 
within  2  percent  of  the  calculated  torque, 
adjust  or  repair  the  system.  Repeat  steps 

(1)  throuefli  (6)  with  the  adjusted  or 
repaired  system. 

(c)  Option.  A  master  load-cell  or 
transfer  standard  may  be  used  to  verify 
the  in-use  torque  measurement  system. 

(1)  The  master  load-cell  and  read  out 
system  must  be  calibrated  with  weights 


at  each  test  weight  specified  in  §  86.312- 
79.  The  calibration  weights  must  be 
traceable  to  within  0.1  percent  of  NBS 
weights. 

(2)  Warm  up  the  dynamometer  fol¬ 
lowing  the  equipment  manufacturer's 
specifications. 

(3)  Attach  the  master  load-cdl  and 
loading  system. 

(4)  Lo^  the  dynamometer  to  a  mini¬ 
mum  of  6  equally  spaced  torque  values 
as  indicated  by  the  master  load-cell  for 
each  in-use  range  used. 

(5)  The  in-use  torque  measurement 
must  be  within  2  percent  of  the  torque 
measured  by  the  master  system  for  each 
load  used. 

(6)  If  the  in-use  torque  is  not  within 
2  percent  of  the  master  torque,  adjust 
or  repair  the  system.  Repeat  step  (2) 
through  step  (5)  with  the  adjusted  or 
repaired  system. 

(d)  The  dynamometer  calibration 
must  be  comirieted  within  2  hoiu«  from 
the  (KHnpletion  of  the  dynamcxneter 
warm-up. 

§  86.334—79  Test  procedure  overview. 

(a)  The  test  consists  of  prescribed  se¬ 
quences  of  oigine  operating  conditions 
to  be  conducted  on  an  engine  dynamom¬ 
eter.  The  exhaust  gases  generated  dur^ 
ing  oiglne  operation  are  sampled  for 
specific  component  analysis  through  the 
analytical  train.  The  test  is  applicable 
to  engines  equipped  with  catalytic  or 
direct-flame  afterburners,  induction  sys¬ 
tem  modifications,  or  other  systems,  or 
to  uncontrcdled  engines. 

(b)  The  tests  are  designed  to  deter¬ 
mine  the  brake-specific  emissions  of  hy- 
ditxmrbons,  carbon  monoxide,  and  oxides 
(rf  nitrog^i.  The  gasoline-fueled  engine 
test  consists  of  1  warm-up  cycle  and  1 
hot  cycle.  The  Diesel  oiglne  test  con¬ 
sists  of  3  idle  modes  and  5  pow«r  modes 
at  each  2  speeds  whk^  span  the  typi¬ 
cal  opa^ting  range  of  Diesd  engines. 
These  procedures  require  the  determina¬ 
tion  of  the  concOTtration  each  pollu¬ 
tant,  the  fuel  flow  and  the  power  output 
during  each  mode.  The  measured  values 
are  weighted  and  used  to  calculate  the 
grams  of  each  pc^utant  onitted  per 
brake-horsepower  hour. 

(c) (1)  When  an  engine  is  tested  for 
exhaust  emissions  or  is  (grated  for  serv¬ 
ice  accumulaticoi  on  an  «igine  dsma- 
mmneter,  the  complete  engine  shall  be 
tested,  with  all  emission  control  devices 
installed  and  functioning. 

(2)  E^raporative  emission  controls  need 
not  be  connected  if  data  are  provided  to 
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show  that  normal  operating  conditions 
are  maintained  in  the  engine  induction 
system. 

(3)  On  air  cooled  engines,  the  fan  shall 
be  installed. 

(4)  Additional  accessories  (e'.g.,  oil 
cooler,  alternators,  air  compressors,  etc.) 
may  be  installed  with  advance  approval 
by  the  Administrator. 

(d)  All  emission  control  systems  in* 
stalled  on  or  Incorporated  in  a  new 
motor  vehicle  engine  shall  be  function¬ 
ing  during  all  procedures  in  this  sub¬ 


part.  In  cases  of  component  malfimc- 
tion  or  failure,  maintenance  to  correct 
component  failure  or  malfunction  shall 
be  authorized  in  accordance  with  1 86.- 
078-26. 

§  86.335-79  Casolinc-fueled  engine  lest 
rycle. 

(a)  The  following  test  sequence  shall 
be  followed  in  djmamometer  operation 
tests  of  gasoline-fueled  heavy-du^  en¬ 
gines.  Dle.sel  engines  are  covered  in  {  86.- 
336. 


Cycle  No.  KUkIc  No, 

M(kJ« 

Otiserv)^!  tonirie 
(fierceiit  of 

niaxiiiiuiu  Time  in 

olwierved;  niude-eecondii 

Cumulstiee 

time-8reond« 

WeighUng 

fsetOTB 

1 

1 

Idle . 

no 

60 

a233 

1 

2 

Cruiw . 

Ul 

120 

.077 

1 

3 

PTA . 

.V> 

id) 

180 

.147 

1 

4 

l^rulne . 

25 

id) 

240 

.on 

1 

k 

PTIJ . 

10 

IKI  , 

300 

.057 

1 

6 

(-raise . 

25 

U) 

.360 

.077 

1 

7 

PL . 

00 

«) 

420 

.ns 

1 

8 

('raise . 

25 

480 

.077 

1 

V 

OT . 

(iO 

.540 

.143 

2 

10 

Cralse... . 

25 

IKI 

IXW 

.077 

2 

11 

PTA . 

.55 

id) 

660 

.147 

2 

12 

Cruise _ 

2.5 

liO 

720 

.on 

2 

13 

PTD . 

10 

60 

780 

.057 

2 

14 

Craiae . 

25 

60 

H40 

.077 

2 

15 

FL . 

•JO 

til) 

900 

.113 

2 

16 

Cruise . . 

25 

60 

960 

.077 

2 

17 

CT . 

...  . 

, 

<41 

1,020 

.143 

2 

18 

Idle . 

CO 

1,080 

.232 

(b)  Except  for  idles,  the  engine  dyna¬ 
mometer  shall  be  operated  at  a  constant 
speed  of  2000  rpm±100  rpm.  Speed  devi¬ 
ations,  not  to  exceed  200  rpm,  will  be  al¬ 
lowed  during  the  first  10  seconds  of 
each  mode. 

(c)  The  times  in-mode  specified  in 
paragraph  (a)  for  the  CT  modes  are 
±2  seconds.  All  other  times  in-mode  are 
±4  seconds. 

(d)  Torque  for  each  mode  must  be 
held  at  the  specified  value  ±2  percent 
of  the  maximum  torque  observed  except 
for  the  first  20  seconds  of  each  mode. 
For  example,  mode  3  torques  shall  be  held 
between  53  and  57  percent  of  maximum 
torque  (55  ±2%). 

(e)  The  idle  operating  mode  shall  be 
carried  out  at  the  manufacturer’s  rec¬ 
ommended  curb-idle  engine  speed.  Ar¬ 
rive  at  the  last  idle  mode  by  closing  the 
throttle,  braking  the  dynamometer  to 
the  engine  idle  speed,  and  unloading  the 
dynamometer. 

(f)  The  CT  operating  mode  shall  be 
carried  out  at  the  same  engine  speed  as 
specified  in  paragraph  (b)  of  this  sec¬ 
tion. 

(g)  If  the  Administrator  determines 
that  an  engine  shall  be  tested  as  an  au¬ 
tomatic  transmission  code  engine,  then 
a  load  shall  be  iq;>plled  by  the  dynamom¬ 
eter  during  the  idle  modes  (1  and  18) 


such  that  the  engine  speed  Is  decreased 
from  the  recommended  dynamometer- 
idle  speed  to  the  recommended  curb-idle 
speed.  The  engine  Idle  torque  recorded 
for  the  calculations  In  |  86.345  shall  be 
zero. 

(h)  If  the  operating  conditions  speci¬ 
fied  In  paragraph  (a)  of  this  section  for 
modes  2  through  8,  and  10  through  16 
cannot  be  maintained,  the  Administrates 
may  authorize  deviations  from  the  speci¬ 
fied  load  conditions.  Such  deviations 
shall  not  exceed  5  percent  of  the  maxi¬ 
mum  torque  at  the  test  speed.  Ihe  mini¬ 
mum  deviations,  above  and  below  the 
specified  load,  necessary  for  stable  oper¬ 
ation  shall  be  determined  by  the  manu¬ 
facturer  and  approved  by  the  Adminis¬ 
trator  prior  to  the  test  nm.  Emission 
tests  shall  be  performed  by  operating  the 
engine  at  the  higher  approved  load  set¬ 
ting  during  cycle  1  and  at  the  lower  ap¬ 
proved  load  setting  during  cycle  2.  The 
weighting  factors  shall  be  as  specified  m 
paragraph  (a)  of  this  sectlcm. 

§  86.336-79  Diesel  engine  test  cycle. 

(a)  The  following  13-mode  cycle  shall 
be  followed  In  dynamometer  (weratloa 
tests  of  heavy-duty  Diesel  engines.  Oae- 
oline-fueled  engines  are  covered  In  {  86.- 
335. 
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Test 

Segmant 

Mobe 

No. 

Engine  Speed 

Observed 
torque 
(percent  of 
maximum 
observed) 

Time  Maximum 

in  mode  cumulative 

(minutes)  time 

Minimum  Maximum  (minuted 

1 

1 

.Curb-idle, 

• 

4.5 

6.0 

1 

2 

Intermediate ...  2 

4.5 

6.0 

1 

3 

. do. . 

....  25 

4.5 

6.0 

1 

4 

. do. . 

....  50 

■  4.5 

6.0 

i  ^ 

1 

5 

. do. . 

....  75 

4.5 

6.0 

1 

6 

. .  • .  •  do. . 

....100 

4.5 

6.0 

1 

7 

Curb-idle. . 

4.5 

6.0 

2 

-  8 

Rated  . . . . 

....  100 

4.5 

6.0 

2 

9 

•  •  •  4  •  do*  • 

....  75 

•4.5 

6.0 

2 

10 

. do. . 

....  50 

4.5 

6.0 

>-36 

2 

11 

.....  do. . 

....  25 

4.5 

6.0 

2 

12 

. do. . 

....  2 

4.5 

6.0 

2 

13 

Curb-idle. . 

4.5 

6.0--_> 

(b)  During  each  mode  the  specified 
speed  Shan  be  held  to  within  50  rpm. 
Torque  for  each  mode  must  be  hdd  at 
the  specified  value  ±2  percent  oi  the 
maximum  torque  observed.  For  example, 
mode  4  torque  shall  be  held  between  48 
and  52  percent  of  maximum  torque  (50 

:t2%). 

(c)  If  the  operating  conditions  speci¬ 
fied  In  paragraph  (b)  of  this  section  for 
modes  3.  4,  5.  9,  10,  and  11  cannot  be 
maintained,  the  Administrator  may  au¬ 
thorize  deviations  from  the  specified  load 
conditions.  Such  deviations  shall  not  ex¬ 
ceed  10  percent  of  the  maxlmxim 
torque  at  the  test  speed.  The  minimum 
deviations,  above  and  below  the  speci¬ 
fied  load,  necessary  for  stable  operation 
shall  be  determined  by  the  manufac¬ 
turer  and  approved  by  the  Administrator 
prior  to  the  test  nm.  Emission  tests  shall 
be  performed  at  each  of  the  approved 
load  settings,  one  above  and  one  below 
the  operating  conditions  specified  In 
paragraph  (a)  of  this  section.  The  emis¬ 
sion  values  obtained  shall  be  calculated 
In  accordance  with  §  86.345  except  that 
the  weighting  factor  shadl  be  0.04. 

(d)  If  the  Administrator  determines 
that  an  engine  shall  be  tested  as  an  au¬ 
tomatic  transmission  code  engine,  then 
a  load  shall  be  applied  by  the  dynsimom- 
eter  during  the  idle  modes  (1,  7,  and  13) 
such  that  the  engine  speed  Is  decreased 
from  the  recommended  dynamometer- 
idle  speed  to  the  recommended  curb-idle 
speed.  Hie  engine-idle  torque  recorded 
for  the  calculations  in  §  86.345  shall  be 
zero. 

S  86.337—79  Information. 

TTie  foUowlng  information,  as  appli¬ 
cable,  shall  be  recorded  for  each  test: 

(a)  Engine  description  and  speciflca- 
tkm.  A  copy  of  the  Information  specified 
in  this  paragraph  must  accompany  each 


engine  sent  to  the  Administrator  fm* 
compliance  testing.  TTie  manufacturer 
need  not  record  the  InftHmation  spedfled 
in  this  paragn^ih  for  each  test  If  the  In- 
fonnation,  with  the  exception  of  sub¬ 
paragraphs  (3),  (12),  and  (IS),  is  In¬ 
cluded  In  the  manufacturer’s  Part  I. 

(1)  Engine-system  omntdnation. 

(2)  Engine  Identification  numbers. 

(3)  Number  of  hours  of  (4>eration  ac¬ 
cumulated  (m  engine. 

(4)  Rated  maximum  horsepower  smd 
torquR 

(5)  Maximum  horsepower  and  torque 
speeds. 

(6)  Engine  displacement. 

(7)  Governed  speed. 

(8)  Manufacturer’s  start-up  and 
warm-up  reference,  gasoline-fueled 
engines  only) . 

(9)  CTurb-ldle  ipm. 

(10)  Dynammneter-idle  rpm  (auto¬ 
matic  transmission  code  engines  only). 

(11)  Maximum  horsepower  at  2000 
rpm  (gasoline-fueled  en^es  only).' 

(12)  Fuel  ctmsumption  and  maximum 
torque  at  2000  rpm  (gasoline-fueled 
engines  only) . 

(13)  Fuel  consumption  at  maximum 
power  and  torque  (Diesel  engines  only) . 

(14)  Maximum  air  flow  (Diesel  engines 
only). 

(15)  Air  inlet  restriction  (Diesel 
engines  only) . 

(16)  Exhaust  pipe  diameter  (s)  (Diesel 
engines  only) . 

(17)  Maximum  exhaust  system  back 
pressure  (Diesel  engines  only) . 

(18)  Maximum  exhaust  system  back 
pressure  at  2000  rpm.  If  applicable  (gaso¬ 
line-fueled  engines  only) . 

(b)  Test  data;  general.  This  Informa¬ 
tion  may  be  recorded  at  any  time  be¬ 
tween  4  hours  prior  to  the  test  and  4 
hours  after  the  test 

(1)  Engine -system  combination. 


(2)  Engine  Identification  number. 

(3)  Instrument  opemtor. 

(4)  Engine  operator. 

(5)  Number  of  hours  of  operation  ac¬ 
cumulated  on  the  engine  prior  to  begin¬ 
ning  the  warm-up  portion  of  the  test. 

(8)  Fuel  Identlflcation,  Including  H/C 
ratio. 

(7)  Date  of  most  recent  analytical  as¬ 
sembly  calibration. 

(8)  All  pertinent  instrument  Informa¬ 
tion  such  as  tuning,  gain,  serial  numbers, 
detector  number,  calibration  curve  num¬ 
bers,  etc.  As  long  as  this  information  Is 
traceable,  it  may  be  summarized  by  sys¬ 
tem  number  or  analyzer  identlflcation 
numbers. 

(c)  Test  data;  pre-test.  (1)  Date  and 
time  of  day. 

(2)  Test  number. 

(3)  Ambient  temperature  In  dyna¬ 
mometer  testing  room  (gasoline-fueled 
engines  only). 

(4)  Barometric  pressure,  pre-test  for 
gasoline-fueled  engines,  pre-test  seg¬ 
ment  for  Diesel  engines. 

(5)  Engine  Intake  hmnldity,  pre-test 
for  gasoline-fueled  engines,  pre-test 
segment  for  Diesel  engines  with  non- 
conditioned  air  supply  systems. 

(6)  Maxlmiun  observed  torque  for  in¬ 
termediate  and  rated  speeds  (Diesel  en¬ 
gines  only). 

(7)  Maximum  observed  torque  at  2000 
rpm  (gasoline-fueled  engines  only). 

(8)  Recorder  chart  or  equivalent. 
Identify  for  each  test  (test  segment  for 
Diesel  engines)  zero  traces  for  each 
range  used,  and  span  traces  for  each 
range  used. 

(d)  Test  data;  modal.  (1)  Recorder 
chart  or  equivalent.  Identify  for  each 
test  mode  the  emission  concentration 
traces  and  the  associated  analyzer 
range(s).  ’Ihe  start  and  finish  of  each 
test. 

(2)  Observed  mglne  torque. 

(3)  Observed  engine  rpm. 

(4)  Record  engine  torque  and  engine 
rpm  continuously  with  a  chart  recorder 
or  equivalent  recording  device. 

(5)  Intake  air  flow  and  depression  for 
each  mode  (Diesel  engines  only) . 

(6)  Engine  intake  air  temperature  for 
each  mode  (Diesel  engines  only) . 

(7)  Fuel  flow  for  each  mode.  If  the  fuel 
flow  measurement  Is  a  volume  measure¬ 
ment  S3rstem.  record  the  fuel  temperature 
In  the  measurement  system  for  fuel  den¬ 
sity  corrections  to  the  mass  flow  rate.  If 
the  fud  teiiu>erature  is  within  3°C  (5.4* 
F)  of  the  calibration  temperature,  no 
density  correction  is  required. 

(8)  Engine  Intake  humidity  (only  for 
Diesel  engines  with  humidity  conditioned 
air  supply) . 

(e)  Test  data:  post-test.  (1)  Recorder 
chart  or  equivalent.  Identify  the  hang¬ 
up  check. 

(2)  Recorder  chart  or  equivalent. 
Identify  the  zero  traces  for  each  range 
used  and  the  span  traces  for  each  range 
used. 

(3)  Ambient  temperature  in  the  dy¬ 
namometer  testing  room  (gasoline- 
fueled  engines  only) . 

(4)  Total  number  of  hours  of  opera¬ 
tion  accumulated  on  the  engine. 
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S  86.338—79  F.xhautit  mranurrmmt  ac¬ 
curacy. 

(a>  TTie  analysers  must  be  operated  be¬ 
tween  15  percent  and  100  percent  of  tuU- 
scale  chart  deflection  during  the  meas¬ 
urement  of  the  emissions  for  each  mode. 
The  exceptions  to  the  lower  limit  of  this 
operating  rule  are:  ' 

(1)  The  analyzer’s  response  may  be 
less  than  15  percMit  of  full  scale  If  the 
full-scale  value  Is  120  ppm  (or  ppmC) 
or  less. 

(2)  Option.  For  <X>  analysis  the  an¬ 
alyzer’s  response  may  be  less  than  15 
percent  of  full  scale  If  the  full-scale  val¬ 
ue  Is  5500  ppm  or  less. 

(3)  The  analyzer’s  response  may  be  less 
than  15  percent  of  full  scale  If  the  emis¬ 
sions  from  the  engine  are  erratic  and  the 
average  chart-defiecUon  value  Is  greater 
than  15  percent  of  full  scale. 

(4)  For  gasoline-fueled  oiglnes,  the 
analyzer’s  response  may  be  less  than  15 
percent  of  fxill  scale  during  the  initial 
part  of  the  CT  mode  provided  that  the 
average  chart-deflection  value  Is  greater 
than  15  percent  of  fuU  scale. 

(5)  The  analyzer’s  response  may  be 
less  than  15  percent  of  full  scale  If  the 
contribution  of  all  modes  read  below  the 
15  percent  levd  Is  less  than  10  percent 
by  mass  of  the  final  test  results. 

§  86.339—79  Pre-lesl  procedure*. 

(a)  Allow  a  minimum  of  30  minutes 
warm-up  in  the  stand-by  or  operating 
mode  prior  to  spanning  the  analyzera 

(b)  Replace  or  clean  the  filter  ele- 
m^ts  and  then  vacuum  leak  check  the 
systemirS86.328(a) .  A  pressure  leak  check 
Is  also  permitted  per  S86.328(b).  Allow 
the  heated  sample  line,  filters,  and 
pumps  to  reach  operating  temperature. 

(c)  Perform  the  following  system 
checks : 

(1)  If  a  stainless  steel  NOa  to  NO  con¬ 
verter  Is  used,  prior  to  gasoline-fueded 
engine  tests,  purge  the  converter  with  air 
(zero-grade  air,  room  air,  or  Oa)  for  a 
minimum  of  30  minutes.  ’The  converter 
must  be  at  operational  temperatiu-e 
while  purging. 

(2)  CTheck  the  sample-line  temperature 
(see  $86,310). 

(3)  Check  the  system  response  time 
(see  $86.329) .  System  response  time  may 
be  applied  frcun  the  most  recent  check 
of  response  time  If  all  of  the  following  are 
met: 

(I)  The  How  rate  for  each  fiow  meter  is 
equal  to  or  greater  than  the  fiow  rate 
recorded  In  $86.329(b)  (1)(11). 

(II)  For  analyzers  with  capillaries,  the 
response  time  from  the  samide/spcui 
valve  is  measiired  using  in-use  pressures 
and  b3q}ass  flows  (see  $  86J29(b)  (2)). 

(ill)  The  response  time  measured  in 
step  (11)  is  equal  to  or  less  than  the 
response  time  determined  in  $  66.329(b) 

(2)  (vli) . 

(4)  A  hang-up  check  Is  permitted. 

(5)  A  convertMT-efliciency  check  Is 
permitted.  ’The  check  need  not  conform 
to  $  86.332(b).  Ihe  test  procedure  may 
be  aborted  at  this  point  in  the  pro¬ 
cedure  In  mxler  to  repair  the  NO*  to  NO 
converter.  If  the  test  is  abort^  the 
converter  must  pass  the  efficiency  check 
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described  in  $  86.382(b)  prior  to  starting 
the  dynamometer  test  nm. 

(d)  Introduce  the  zero-grade  gases  at 

the  same  flow  rates  and  pressures  used 
to  calibrate  the  analyzers  and  zero  the 
analyzers  on  the  lowest  anticipated 
range  that  will  be  used  during  the  test. 
Immediately  prior  to  each  t6st  (segment, 
for  Diesel  engines) ,  obtain  a  stable  zero 
for  each  anticipated  range  that  will  be 
used  during  the  test.  < 

(e)  Introduce  span  gases  to  the  In¬ 
struments  under  the  same  flow  condi¬ 
tions  as  were  used  for  the  zero  gases. 
Adjust  the  Instnunent  gains  on  the  low¬ 
est  range  that  will  be  used  to  give  the 
desired  value.  Span  gases  should  have 
a  concentration  greater  than  70  percent 
of  fun  scale  for  each  range  used.  Im¬ 
mediately  prior  to  each  test  and  also 
prior  to  each  segment  of  the  Diesel 
test,  record  the  response  to  the  span 
gas  and  the  span-gas  concentratkm  for 
each  range  that  win  be  used  during  the 
test. 

(f)  (Theck  the  zero  responses.  If  they 
have  changed  more  than  0.5  percent  of 
fuU  scale,  repeat  paragraphs  (d)  and  (e) 
of  this  section. 

(g)  Check  system  flow  rates  and  pres¬ 
sures.  Note  the  values  of  gauges  03  and 
04  for  reference  during  the  test. 

§  86.340-79  Caaoline-fuelod  engine  dy- 
nanu>meter  test  run. 

(a)  'Dlls  section  applies  to  gasoline- 
fueled  engines  only.  Diesel  engines  are 
covered  in  $  86.341. 

(b)  (1)  Mount  test  engine  on  the  en¬ 
gine  d3mamometer. 

(2)  Install  instrumentation  and  sam¬ 
ple  probe. 

(3)  Read  and  record  the  general  test 
data  as  specified  in  $  86.337(b). 

(c)  Precondition  the  engine  by  the 
following  continuous  steps : 

(1)  The  engine  shall  be  started  and 
operated  at: 

(1)  Zero  load  in  accordance  with  the 
manufacturer’s  start-up  and  warm-up 
procedures  for  1  minute  ±30  sec; 

(11)  A  torqtie  equivalent  to  iO±S 
percent  of  the  most  recent  determina¬ 
tion  of  maximum  torque  for  4  minutes 
±30  sec  at  2000  rpm ; 

(ill)  A  torque  equivalent  to  55±5 
percent  of  the  most  recent  determina- 
Uon  of  maxlmiim  tOTque  for  35  minutes 
±1  minute  at  2000  rpm; 

(Iv)  Option.  If  the  engine  has  been 
operating  on  service  accumulation  for  a 
minimum  of  40  minutes,  the  service  ac¬ 
cumulation  may  be  substituted  for  steps 
(1)  through  (iii). 

(2)  If  tested  under  the  provisions'  of 
$  86.079-29,  check  specifications  as  re¬ 
quired.  ’This  check  must  be  performed 
within  10  minutes  after  completion  of 
engine  preconditioning; 

(3)  Determine  the  maximum  torque 
of  the  engine  at  2000  rpm±100  rpm; 

(1)  Operate  the  engine  with  the  throt¬ 
tle  fully  opened  for  a  maximum  of  three 
^■minutes.  During  the  -second  minute  of 
operation,  record  the  high  and  low  torque 
readings.  The  average  of  these  two  read¬ 
ings  will  be  the  maximum  torque  value 
at  2000  rpm. 
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(ii)  Calculate  the  torque  correspond¬ 
ing  to  10,  25,  55.  and  90  percent  of  the 
observed  maximum  torque  value. 

(4)  Determine  the  analyzer  ranges  re¬ 
quired  for  each  mode  specified  in  $  86.- 
335  to  meet  the  range  specifications  of 
$  86.338.  The  engine  must  not  be  oper¬ 
ated  for  more  than  10  minutes.  Cycle  1. 
specified  in  $  86.335,  may  be  used  for 
this  purpose: 

(5)  The  engine  shall  be  turned  off  and 
allowed  to  stand  for  at  least  1  hour,  but 
not  more  than  2  hours,  at  an  average 
ambient  temperature  ot  25*  C±5*  C  (77* 
F±9*  F), 

(d)  The  following  steps  shall  be  taken 
for  each  test: 

(1)  Maintain  dynamometer  test  cell 
average  ambi«it  temperature  at  25*  C± 
5*  C  (77*F±9*F); 

(2)  Observe  pre-test  procedures;  $  86.- 
339; 

(3)  Start  cooling  system; 

(4)  Start  engine  and  operate  in  ac¬ 
cordance  with  manufacturer’s  start-up 
and  warm-up  procedures.  The  duration 
of  the  warm-up  procedure  shall  be  5 
minutes  ±30  seconds.  Sample  flow  may 
begin  during  the  warm-up; 

(5)  Read  and  record  all  pre-test  data 
specified  in  $  86.337(c)  during  the  5- 
mlnute  warm-up; 

(6)  Release  the  choke  idle-stop  (if 
necessary^  *“wi  retrim  the  engine  throt¬ 
tle  control  to  the  curb-idle  positlcm,  start 
sample  flow  and  recorders  if  not  already 
started,  and  begin  test  sequence  of 
$  86.335; 

(7)  Should  it  be  determined  that  the 
test  must  be  rerun,  then  (mly  the  soak 
specified  in  paragraph  (c)  (5)  of  this  sec¬ 
tion  need  be  performed  prior  to  para¬ 
graph  (d)  of  this  section; 

(8)  Perform  the  test  cycle,  $  86.335, 
and  continuously  record  exhaust  gas 
concentraUotis; 

(9)  Read  and  record  all  modal  data 
specified  in  $  86.337(d)  during  the  test 
cycle; 

(10)  The  engine  speed  and  load  must 
be  maintained  within  the  requirements 
of  $86,343; 

(11)  If  at  any  time  during  a  test,  the 
test  equipment  malfunctions  or  the  spec¬ 
ifications  in  paragraph  (d)(10)  of  this 
section  are  not  met,  the  test  is  void,  and 
may  be  aborted.  The  test  sequence  may 
be  restarted  under  the  prbvlsions  of  par¬ 
agraph  (c)  (5)  of  this  section. 

(e)  Exhaust  gas  measurements.  (1) 
Measure  HC,  CO,  CX>,  and  NOx  volume 
concratration  in  the  exhaust  sample. 
Should  the  analsrzer  response  exceed  100 
percent  of  full  scale  or  respond  less  than 
15  percent  of  full  scale,  the  next  higher 
or  lower  analyzer  range  shall  be  used 
per  $  86.338.  For  exceptions  to  the  lower 
limit  see  $  86.338.  Should  the  fuel  flow  in¬ 
strument  read  below  20  percent  of  the 
full-scale  value,  a  flow  measurement  imit 
with  a  lower  scale  must  be  used  unless 
the  option  in  §  86.314  is  desired. 

(2)  For  each  aiudyzer,  each  range  that 
may  be  used  during  a  test  must  have  the 
zero  and  span  responses  recorded  prior 
to  the  execution  of  that  test.  Only  the 
range  (s)  used  to  measure  the  emissions 
during  a  test  are  required  to  have  their 
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zero  and  span  recorded  after  the  com¬ 
pletion  of  the  test. 

(3)  If  duiinx  an  emission  tesi  the  val¬ 
ue  of  gauges  downstream  of  the  NDIR 
analyzerTs)  (03  or  04)  differs  by  more 
than  ±2  inches  of  water  from  the  pre-  . 
test  value,  the  test  is  void. 

§  86.341—79  Diesel  engine  dyiianiom- 
eler  lest  run. 

(a)  This  section  applies  to  Diesel  en¬ 
gines  only.  Oasollne-fueled  engines  are 
covered  in  f  86.340. 

(b)  The  temperature  of  the  air  sup¬ 
plied  to  the  engine  shall  be  between  68* 
F  and  86*  F.  The  fuel  temperature  at  the 
pump  inlet  shall  be  100*  F±10*  F.  The 
observed  barometric  pressure  shall  be  be¬ 
tween  28.5  inches  and  31  inches  Hg. 
Higher  air  temperature  or  lower  baro¬ 
metric  pressure  may  be  used,  if  desired, 
but  no  allowance  shall  be  made  for  in¬ 
creased  emissions  because  of  such  condi¬ 
tions. 

(c )  The  governor  and  fuel  system  shall 
have  been  adjusted  to  provide  engine 
performance  at  the  levels  in  the  applica¬ 
tion  for  certification  required  under 
S  86.079-21.  These  adjustments  are  only 
permitted  under  the  provisions  of  |  86.- 
079-25. 

(d)  The  following  steps  shall  be  taken 
for  each  test; 

(1)  Install  insti-umentatioir  and  sam¬ 
ple  probes  as  required; 

(2)  Observe  pre-test  procedure,  J  86  - 
339; 

(3)  Read  and  record  the  general  test 
data  as  specified  in  §  86.337(b) ; 

(4)  Start  cooling  system; 

(5)  Precondition  the  engine  in  the 
following  manner: 

(i)  Operate  the  engine  at  idle  for  2  to  3 
minutes; 

(ii)  Operate  the  engine  at  approxi¬ 
mately  50  percent  power  at  the  peak 
torque  speed  for  5  to  7  minutes; 

(iii)  Operate  the  engine  at  rated  speed 
and  maximum  horsepower  for  25  to  30 
minutes; 

(Iv)  Option.  It  is  permitted  to  pre¬ 
condition  the  engine  at  rated  si>eed  and 
maximum  horsepower  imtil  the  oil  and 
water  temperatures  are  stabilized.  The 
temperatures  are  defined  as  stabilized 
if  they  are  maintained  within  2  percent 
of  point  for  2  minutes.  The  engine  must 
be  operated  a  minimum  of  10  minutes 
for  this  option.  This  optional  procedure 
may  be  subsituted  for  step  (iii) ; 

(v)  Option.  If  the  engine  has  been  op¬ 
erating  on  service  accumulation  for  a 
minimum  of  40  minutes,  the  service 
accxunulation  may  be  substituted  for 
steps  (i)  through  (iii) ; 

(vl)  Longer  preconditioning  times  may 
be  used  only  if  prior  approval  is  obtained 
from  the  Administrator, 

(6)  Within  a  total  elapsed  time  of  10 
minutes  or  less,  determine  by  experimen¬ 
tation  the  maximum  torque  at  the  rated 
and  intermediate  speeds; 

(7)  Calculate  the  torque  corresponding 
to  2,  25.  50.  75,  and  100  percent  of  the 
maximum  observed  torque  for  the  rated 
and  intermediate  speeds; 

(8)  Read  and  record  an  pre-test  data 
specified  in  1 86.337(c) ; 


(9)  Start  the  test  eycle,  i  86.336. 
within  10  minutes,  after  determlnlnf 
test  load  using  the  torque  values  deter¬ 
mined  in  paragraph  (d)  (6)  of  this  sec¬ 
tion; 

(10)  Read  and  record  aU  modal  data 
specified  In  |  86.337(d)  during  the  last 
2  minutes  of  each  mode; 

(11)  Continuously  record  the  analys¬ 
er’s  response  to  the  exhaust  gas  during 
each  test  segment; 

(12)  Test  segments  may  be  repeated; 

(13)  If  a  delay  of  moi:e  than  20  min¬ 
utes  occurs  between  the  end  of  one  seg¬ 
ment  and  the  beginning  of  another  seg¬ 
ment  the  test  is  void.  The  test  may  be 
restarted  at  paragraph  (d)  (8)  of  this 
section.  If  the  delay  exceeds  4  hours,  the 
test  shall  be  restarted  at  paragraph  (d) 

(2)  of  this  section; 

(14)  Ihe  engine  speed  and  load  must 
be  maintained  within  the  requirements 
of  S  86.336  during  the  last  2  minutes  of 
each  mode.  If  tlie  requirement  Is  not  met 
for  all  modes  during  a  test  segment,  that 
segment  of  the  test  is  void.  The  test  seg¬ 
ment  may  be  restarted  beginning  with 
paragraph  (d)(8)  of  this  section; 

(15)  If  at  any  time  during  a  test  seg¬ 
ment,  the  test  equipment  malfunctions 
or  the  specifications  in  paragraph  (d) 
(14)  of  this  section  are  not  met,  the  test 
•segment  is  void,  and  may  be  aborted.  The 
test  segment  may  be  restarted  beginning 
with  paragraph  (d)  (8)  of  this  section; 

(16)  Fuel  flow  and  air  flow  during  the 
idle  or  2-percent  load  conditions  may  be 
determined  just  prior  to  or  immediately 
following  the  dynamometer  sequence,  if 
longer  times  are  required  for  accurate 
measurements. 

(e)  Exhaust  gas  measurements.  (1) 
Measure  HC,  (X),  COa,  and  NOx  volume 
concentration  in  the  exhaust  sample. 
Should  the  analyzer  response  exceed  100 
percent  of  full  scale  or  respond  less  than 
15  percent  of  full  scale,  the  next  higher 
or  lower  analyzer  range  shall  be  used  per 
§  86.338.  For  exceptions  to  the  lower 
limit  see  §  86.338.  Should  the  fiiel  fiow 
instrument  read  below  20  percent  of  fuU- 
scale  value,  a  smaller  fiow  measurement 
unit  must  be  used  unless  the  option  in 
S  86.314  is  desired. 

(2)  Each  analyzer  range  that  may  be 
used  during  a  test  segment  must  have 
the  zero  and  span  responses  recorded 
prior  to  the  execution  of  that  test  seg¬ 
ment.  Only  the  range(s)  used  to  measure 
the  emissions  during  a  test  segment  are 
required  to  have  their  zero  and  span  re¬ 
corded  after  the  completion  of  the  test 
segment. 

(3)  It  is  permitted  to  change  filter  el¬ 
ements  between  test  segments. 

(4)  A  leak  check  is  permitted  between 
test  segments. 

(5)  A  hang-up  check  is  permitted  be¬ 
tween  test  segments. 

(6)  If,  during  the  emission  measure¬ 
ment  portion  of  a  test  segment,  the  value 
of  the  gauges  downstream  of  the  NDIR 
analyzer(s)  03  or  04  differs  by  more 
than  ±2  inches  of  water  fr(Mn  the  pre¬ 
test  value,  the  test  segment  is  void. 

§  86.342—79  Post-test  procedures. 

(a)  Begin  a  hang-up  check  within  30 
seconds  ol  ttie  cmnpletion  of  the  last 


mode  In  the  test  Use  the  f(^owing  pro- 
ceduze: 

(1)  Introduce  a  aero-grade  gas  into 
the  sample  pnAe  or  valve  V2  to  check 
the  ‘*hang-up  aero”  response.  Simultane¬ 
ously  start  a  time  measurement; 

(2)  Select  the  lowest  HC  range  used 
during  the  test; 

(3)  The  difference  between  the  span- 
z«'o  response  and  the  hang-up  zero  re¬ 
sponse  shall  not  be  greater  than  5.0  per- 
cmt  of  full  scale  or  10  piunC  whichever 
is  greater,  within; 

(i)  50  seconds  for  gasoline-fueled  en¬ 
gine  tests,  or 

(ii)  4  minutes  for  Diesel  engine  tests; 

(b)  Begin  the  analyzer  span  checks 
within  6  minutes  after  the  completion 
of  the  last  mode  in  the  test.  Record  for 
each  analyzer  the  zero  and  span  re¬ 
sponse  for  each  range  used  during  the 
preceding  test  or  test  segment. 

(c)  If  during  the  test,  the  filter  ele- 
ment(s)  were  replaced  or  cleaned,  a 
vacuum  check  must  be  performed  per 
S  86.328  Immediately  after  the  span 
checks.  If  the  vacuum  side  leak  check 
does  not  meet  the  requirements  of 
§  86.328  the  test  is  void. 

(d)  Read  and  record  the  post-test 
data  specified  in  S  86.337(e) . 

(e)  For  a  valid  test,  the  analyzer  drift 
between  the  before- test  and  after-test 
(before-segment  and  after -segment  for 
Diesels)  span  checks  for  each  analyzer 
must  meet  the  following  requirements: 

(1)  The  span  drift  (defined  as  the 
change  in  tlie  difference  between  the 
zero  response  and  the  span  response) 
must  not  exceed  2.0  percent  of  full-scale 
chart  deflection  fcK  each  range  used; 

(2)  The  zero  response  drift  must  not 
exceed  2.0  percent  of  full-scale  chart 
deflection  for  ecich  range  used. 

§  86.343—79  Chart  reading. 

(a)  A  computer  or  any  other  auto¬ 
matic  data  processing  device(s)  may  be 
used  as  long  as  the  system  meets  the 
requirements  of  this  subpeurt. 

(b)  Determine  the  location  on  the 
chart  of  the  analyzer  responses  corre¬ 
sponding  to  the  end  of  each  mode. 

(c)  For  gasoline-fueled  engines,  de¬ 
termine  wheth^  the  test  cycle  was  run 
in  accordance  with  S  86.335  by  observing 
either  chart  event  marks,  speed  trace, 
torque  trace,  or  ccmcentraticm  traces. 
The  test  will  be  invalidated  if  there  is 
a  deviation  of  more  than: 

(1)  2  seconds  from  the  specified  time 
for  each  C7T  mode,  and  4  secemds  for  all 
other  modes;  or, 

(2)  2  percent  of  maximum  torque 
during  each  mode  excluding  the  first  20 
seconds  of  each  m(xie;  or, 

(3)  200  rpm  during  the  first  10  sec¬ 
onds  of  each  mode,  or  100  rpm  during 
the  remainder  of  each  mode. 

(d)  Determine  chart  deflections. 

(1)  Locate  the  last  10  seconds  of  each 
gasoline-fueled  engine  mode  exc^  CT. 
Locate  the  last  50  seconds  of  each  gaso¬ 
line-fueled  engine  CT  mode.  For  all 
Diesel  engine  modes  locate  the  last  60 
seconds. 

(2)  (1)  Divide  the  last  10  seconds  or 
60  seconds,  whl<^ever  is  appUcaMe,  Into 
a  minimum  of  10  equally  spaced  Inore- 
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ments.  Determine  the  chart  deflection 
of  each  Increment  for  the  CCK  CO,  HC. 
and  NO.  analyzers. 

(11)  Option  for  Dlesd  engine  modes. 
If  the  deviation  from  a  straight  line 
(other  than  Instrument  noise)  during 
this  60  seconds  Is  less  than  +5  percent 
of  full-scale,  the  average  chart  deflection 
may  be  determined  by  eye.  The  average 
value  (one  number)  may  then  be  used 
in  lieu  of  the  10  values  required  by  para- 
graiA  (d)  (2)  (1)  of  this  section.  _ 

(3)  Other  methods  of  determining  tlie 
chart  deflection  of  the  analyzers  may  be 
used  only  with  prior  approval  by  the 
Administrator.  ' 

(e)  Determine  CO.,  CO.  HC,  and  NO, 
concentrations  for  each  mode. 

(1)  If  the  (H?tlon  In  paragraph 
(d)  (2)  (11)  of  this  section  Is  employed, 
then  those  chart  deflections  for  both 
linear  and  non-Unear  anal3rzers  may  be 
substituted  for  the  average  chart  deflec¬ 
tion  In  step  (e)  (2) . 

(2)  For  linear  Instruments,  average 
the  chart  deflectl(ms  determined  In  para- 
grai^  (d)  (2)  (1)  of  this  section.  Deter¬ 
mine  the  concentratloa  for  this  average 
chart  deflection  using  callbratlcHi  data. 

(3)  For  non-linear  instruments,  calcu¬ 
late  concentrations  for  each  chart  deflec¬ 
tion  determined  In  paragrai^  (d)  (2)  (1) 
of  this  section.  Take  the  avm^e  of  these 
concentratlcms  for  each  mode. 


(4)  For  purposes  of  this  paragraph, 
calibration  data  Includes  calibration 
curves,  linearity  curves,  span-gas  re¬ 
sponses,  and  zero-gas  responses. 

§  86.34^79  Hunidity  calculations. 

(a)  The  following  abbreviations  (and 
imlts)  are  used  in  this  section: 

SLt/70<«bsroiiirtr!c  preMura  (Pa) 

//•‘tpecUh:  liiiniiditj,  (fm  HiO/gm  of  dry  air) 

AT'  0.8220  gm  HjO/gtn  dry  air 
M.i,~  Molecular  wf-IgM  of  air>28.9C4S 
.V/h,o** Molecular  wpigUt  of  water-  18.0IS34 
/’ll  a  •Saturation  vapor  pressure  of  water  at  the  dry 
bulb  temperature  (Pa) 

Pur  saturation  vapor  pressure  of  water  at  the  dew¬ 
point  temperature  (Pa) 

/’,  -  partial  pressure  of  watef  vapor  (Pa) 
/’aa^satiiratfon  vapor  pressure  of  water  at  the  wet 
bulb  temp<‘rature  (Pa) 

Toa-Dry  bulb  temperature  (*K) 

Tira>  Wet  bulb  temperature  ("K) 

Water-vapor  volume  concentration 

(b)  The  specific  htunidity  on  a  dry 
basis  of  the  intake  air  (H)  is  defined  by 
equation  fl). 


(K)(Pv) 

UAHO-Pv 


(1) 


(c)  The  partial  pressure  of  water  va¬ 
por  may  be  determined  In  two  manners: 

(1)  A  dew  point  device  may  be  used. 
In  that  case: 


P.=Pi>i> 

(2)  A  wet-bulb,  dry -bulb  method  may 
be  used.  In  that  case  “Ferrels  equation” 
(eq.  (2) )  Is  used. 


Fp=/’wb-0.0006G0  (Tou-THH)IiAI{0[l  {  0.00115  ( rw/.-273.15)l  (2) 


(dXl)  The  saturation  vapor  pressure 
(Pits)  of  water  at  the  wet-bulb  tempera¬ 
ture  Is  defined  by  equatbm  (3)  (Ref. 
Wexler  and  Greenspan,  equation  (23). 
National  Bureau  of  Standai^) . 

/’•.  «  =  exp  Qi  In  Twb+  S  Pi  TViJ  ‘ 

(3) 

where: 

PwB  is  in  PascftU  (Pa) 

Tws  -  Wet-bulb  tomperatiire  (*K> 
fi- -12.1(10799 
P.--8.«9B(M)> 

>'i--7.423t8a6(i0>< 

Pi-(«.16S8H7 

/'j-2.4917846(10)-> 

>'4--lSl«011»(10)-' 

Pi--1.14«MM(M))-* 

P*-2.170128»(10)-‘< 

P7--8.<1(BH(10)  >• 

Pi-3.860ttHKie)-» 

Pi--1.4317(10)-* 

(2)  The  table  in  Figure  D79-5  may  be 
used  In  lieu  of  equation  (3) . 

(e)  The  saturated  vapm*  pressure  of 
water  at  the  dry-bulb  temperature 
(Pas)  Is  found  (If  required)  by  using 
dry-bulb  absolute  termperature  (*K>  tn 
equation  (3). 

(f)  The  percent  of  relative  humidity 
(RH)  (If  required)  Is  defined  by  equa¬ 
tion  (4). 

=  (4) 

(g)  The  water-vapor  volume  concen¬ 
tration  on  a  dry  basis  of  the  engine  In¬ 
take  air  (7)  Is  defined  by  equation  (5). 

(g)(Af.,.) _ P. _ 

-  (Mh^X  ~BAR0-P, 


Figure  D79-  5 


Saturation  Vapor  Pressure  Over  Water  (pascals) 


Temperature 

deg  C 

0.0 

O.l 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9  . 

0 

610. 7SZ 

6X5.207 

619.690 

624.203 

628.744 

633.315 

637.916 

642.545 

647.205 

651.894 

1 

656.614 

661.364 

666.144 

670.95S 

675.796 

680.669 

685.572 

690.507 

695.473 

700.471 

2 

705.500 

710.562 

715.655 

720.781 

725.939 

731.130 

736.354 

741.611 

746.901 

752.224 

3 

757.581 

762.971 

768:396 

773.854 

779.347 

784.874 

790.436 

796.033 

801.664 

807.331 

4 

813.034 

818.771 

824.545 

830.355 

836.200 

842.082 

848.001 

853.956 

859.948 

865.973 

5* 

872.045 

876.149 

884.291 

890.470 

896.688 

902.945 

909.239 

915.573 

921.945 

928.357 

6 

934.803 

941.298 

947.828 

954.399 

961.009 

967.660 

974.351 

981.083 

987.856 

994.670 

7 

1001.53 

1008.42 

1015.36 

1022.34 

1029.37 

1036.43 

1043.54 

1050.70 

1057.89 

1065.13 

8 

1072.41 

1079.74 

1087.11 

1094.52 

1101.98 

1109.48 

1117.03 

1124.63 

1132.27 

1139.95 

9 

1147.68 

1155.46  ■' 

1163.28 

1171.15 

1179.07 

1187.04 

1195.05 

1203.11 

1211.21 

1219.37 

10 

1227.57 

1235.83 

1244.13 

1252.48 

1260.88 

1269.32 

1277.82 

1286.37 

1294.97 

1303.62 

11 

1312.32 

1321.07 

1329.87 

1338.73 

1347.63 

1356.59 

1365,60 

1374.67 

1383.78 

1392.95 

12 

1402.17 

1411.45 

1420.78 

1430.16 

1439.60 

1449.10 

1458.64 

1468. 2S 

.1477.91 

1487.62 

13* 

1497.39 

.1507.22 

1517.11 

1527.05 

1537.04 

1547.10 

1557.21 

1567.39 

1577.62 

1587.90 

14 

1598.25 

1608.66 

1619.12 

1629.65 

1640.24 

1650.88 

1661.59 

1672.36 

T683.18 

1694.08 

15 

1705.03 

1>16.04 

1727.12 

1738.26 

1749.46 

1760.73 

1772.06 

1783.45 

1794.91 

1806.43 

16 

1818.01 

1829.67 

1841.38 

1853.17 

1865.02 

1876.93 

1888.91 

1900.96 

1913.08 

1925.27 

17 

1937.52’ 

1949.84 

1962.23 

1974.69 

1987.21 

1999.81 

2012.48 

2025.21 

2038.02 

2050.90 

18 

2063.65 

2076.87 

2089.97 

2103.13 

2116.37 

2129.68 

2143.07 

2156.53 

2170.06 

2183.66 

•  19 

2197,34 

2211.10 

2224.93 

2238.84 

2252.82 

2266.88 

2281.02 

2295.23 

2309.52 

2323.89 
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Figure  D79-5,  Continued 


TenperAtura 


eg  C 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

20 

2338.34 

2352.86 

•2367.47 

2382.15 

2396.91 

2411.76 

2426.68 

2441.68 

2456.77 

2471.93 

21 

2487.18 

2502.51 

2517.93 

2533.42 

2549. OQ 

2564.66 

2580.41 

.  2596.24 

2612.16 

2628.16 

22 

2644.25 

2660.42 

2676.68 

2693.02 

2709.46 

2725.98 

2742.59 

2759.28 

2776.07 

2792.94 

23 

2809.91 

2826.96 

2844.11 

2861.34 

2878.67 

2896.09 

2913.60 

2931.20 

2948.89 

2966.68 

24 

2984.56 

3002.54 

3020.61 

3038.77 

3057.03 

3075.39 

3093.84 

3112.39 

•  3131.03 

3149.78 

25 

3168.62 

3187.55 

3206.59 

3225.73 

3244.96 

3264.30 

3283.73 

3303.27 

3322.91 

3242.65 

26 

3362.49 

3382.43 

3402.48 

3422.63 

3442.89 

3461.24 

3483.71 

3504.28 

3524.95 

3545.73 

27 

3566.62 

3587.62 

3608.72 

3629.93 

3b5l.25 

3b72.6; 

3694.21 

3715.86 

3737.61 

3759.48 

28 

3781.46 

3803.55 

3825.75 

3848.07 

3870.50 

189 1 , 04 

3915,70 

3938.47 

3961.36 

3984.36 

29 

4007.48 

40)0.71 

4054.00 

4077.5) 

4101.12 

4 1 24 . 8  ) 

4148.65 

4172.59’ 

4196.66 

4220.84 

30 

45-79 

4245.15  4269.58 

Emission  calculations. 

4294.13  4318.80  4)41. hO 

In  the  (//a)  equations  in 

4168.52  4393.56 

paragraph  (d) 

4418.71 

4444.02 

1 

4460.44 

(a)  Tlie  following  abbreviations  (and 
units)  are  used  In  this  section. 

oc  -  atomic  hydroccn/carlxin  ratio  of  the  fiiol 
0-dry  fuel-air  ratio  (mcasurcdl/fuel-air  ratio 
(stoichiomelric) 

JS.4lfO- Barometric  pressure  (in.  i/g.4) 

J9//P— Brake  horsepower 

J3<8CO— Brake  specific  carbon  monoxide  emissions, 

Brake  specific  hicl  consumption  dh.'BIIP-HK) 
BSUC’^Bnkt  specific  liydrocarhon  emissions 
(gmJBHP-HR) 

Brake  specific  oxides  of  nitrogen  emissions 
(gm/BIfP-HB) 

nCO-C'O  volume  concentration  In  ekliau.'‘t,  ppm 
(dry) 

I  Z)CO>— OOi  Tolunic  eoncentration  in  exltaust,  percent 


of  this  section. 

(4)  (Calculate  a  Y  value  for  each  gas¬ 
oline-fueled  engine  test  from  the  pre-test 
data.  Ansly  the  y  value  to  the  Kw  equa¬ 
tion  for  the  entire  test. 

(5)  Calculate  a  separate  y  value  for 
each  Diesel  test  segment  from  the  pre¬ 
test-segment  data.  Apply  the  Y  value  to 
the  Kw  equation  for  the  entire  test-seg¬ 
ment. 


«W-  = 


“/OCOj  OCO\  2V /OCO2  oco  WHCX/  a\" 

* 7  *'i?/ V  4/ 


risMf*  sn-i  K,,  •  UR  n  ilia  omuucikm  rscic* 

(d)  Compute  the  dry  (//a)  if  required 
as  follows: 


(dry) 

DHC=^llC  T<dnmc  carbon  concentration  in  exliau>t. 
ppmC  (dry) 

DKNO^iiO  volume  ooneentralion  in  exhamst,  in  ppm 
(dry  and  humidity  corrected) 

1?/P— engine  intake  pressure  (in.  UgA)  ^  BA  P O— in- 
,  let  depres.sion 

/'•-measured  dry  fuel -air  ratio 
I  0-humidity  of  the  inlet  air  in  graiits  of  water 

\  per  pound  of  dry  air  -  (463.59, *0.0648)  II,  (see 

186.344) 

K'-water— gas  equilibriiun  oonstant-3  .6 
A'NOi-Ilumidity  correcUon  factor  for  oxides  of 
nitrogen 

JITa— Wet  to  dry  correction  (actor 
Me -Atomic  weight  of  carbon 
(Mt+M«)  —mean  molecular  weight  of  the  fuel  le-r  carlion 
atom 

Mro— Molecular  weight  of  CO 
Mr— Mass  flow -rate  of  fuel  used  in  the  engine  in 
i  lb/hr=  W//453.69 

,  .Mu— Atomic  weight  of  hydrogen 

1  Mnoi— Molecular  weight  of  nitrogen  dioxide  (NOi) 

T-Temperature  of  inlet  air  (®f ) 

IToo-  Mass  rate  of  CO  in  exhaust,  grams  lir 
If/— Mass  flow-rate  of  fuel  used  in  the  engine,  in 
gwas/hr- (463.59) x  (If/  Ibs'br) 

)I7/C— HC  volume  concentration  in  exhaust,  ppm 
C  (wet) 

Ifac-Mass  rate  of  HC  in  exhaust,  grams, 'hr 
H'NOi-Mass  rate  of  NOi  in  exhaust,  grams  hr 
y-HtO  volume  concentration  of  intake  air  (See 
186.344) 

(b)  Determine  the  exhaust  species  vol¬ 
ume  concentration  for  each  mode. 

(c)  (1)  Convert  wet  basis  measure¬ 
ments  to  a  dry  basis  by  the  following: 

Dry  concentrations =1/Kr  z  wet  concen¬ 
trations.  K'  Is  defined  by  the  equation  In 
Figure  D7&-d. 

(2)  For  Diesel  engines,  for  each  mode 
use  the  measured  engine  (//a)  entering 
the  combustion  chamber  when  calculat¬ 
ing  fi.  If  appUcable  bleed  air.  etc.  must 
be  subtracted  from  the  measured  air  flow 
(see  S  86.313). 

(3)  For  gasoline-fueled  engines,  op¬ 
tional  fCMT  Diesel  engines,  calculate  0  for 
each  mode  by  substituting  WHC  for  DHC 


(fla)=  i 


1  /  DCO  \  / 

X  V2T(10)*/  V 


4.77  (1-4  a/4)  if  la)  stoich 
DHC'^^a  jT j  DHC 


T  10*. 


T(10») 


)- 


.75/ 


(  DCO  )^(  DHC  ) 

\T(10)«/  V  J 


(10)*/ 


whero 


if. a)  s.oK-h- 

X  -/>C(V10-  L/>CO/10«  •  DHCIIO* 


(e)  Data  validation — (1)  Diesel  en¬ 
gines  only.  Compare  the  calculated  dry 
(//a)  with  the  measured  fuel  and  air 
flow.  For  a  valid  test  the  emission  calcu¬ 
lated  (//a)  must  agree  within  10  percent 
of  the  mesisured  (//a)  for  each  mcxle. 
Diesel  engine  idle  and  2  percent  modes 
do  not  have  to  meet  this  requirement. 

(2)  Fuel/ Air  ratio  comparison.  When 
comparing  measure  (//a)  ratio  to  an 
emissions  calculated  (//a)  ratio,  the 
measured  air  flow  (in  terms  of  mass)  Is 
the  total  mass  of  air  entering  the  exhaust 
pipe.  This  may  include  additions  of  air 
mass  to  the  exhaust  pipe  by  an  air  injec¬ 
tion  system. 

(3)  Other  methods  of  data  validation 
may  be  used  If  prior  approval  Is  obtained 
f r(Hn  the  Administrator. 

(4)  Data  validation  techniques  that 
have  obtained  prior  approval  from  the 
Administrator  for  use  on  gasoline-fueled 


engines  may  be  used  to  determine  void 
tests. 

(f)  Multiply  the  dry  nitric  oxide  vol¬ 
ume  concentrations  by  the  following  hu¬ 
midity  correction  factor  to  obtain 
DKNO: 

(1)  Clasoline-fueled  engines: 

JCno. = 0.6272  +  0.006200  -  0 .0000 1 760^ 

(2)  Diesel  engines: 


A'n 


1 


(1) 


(2) 


(3) 


1 4  A  (O’-  75)  -h  B  (  T- 85) 

where: 

A  0.044  (//o) -0.0038 
B=-0.116{//a)  +  0.0063 
r  Temperature  of  Inlet  air,  *F. 

(g)  Calculate  the  mass  emissions  of 
each  species  In  grams  per  hour  for  each 
mode  as  follows: 

iDHClW)Wt 


HC  grams/hr-  H  ^^  -  ^)coi\Q^)^DCOf\-  iDHC/W) 


CO  grams/ hr  =]l\'o= 


McoiDCOm*)W , 


{Mc^  aM  B)\iDCOI\W)->rDCOi-{-iDHCIW)] 


MsotiDKNOIlO*)Wf 

NO .  gram.9/hr- H"no . -  ( 3/^,4  liDCOlW)  +  DCOi+  (DHCllO*)] 
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(h)  (1)  For  gasoline-fueled  engines, 
weight  the  mass  values  of  SHIP,  Who, 
Woo,  Mt,  and  Wnoz  for  each  mode  by 
multiplying  the  modal  mass  values  by  the 
appropriate  modal  weighting  factor  pre¬ 
scribed  by  S  86.335. 

(2)  For  Diesel  engines,  weight  the 
values  of  BHP,  Who,  Woo,  Who.,  and  Af/ 
as  follows: 

(I)  Weight  the  values  from  each  idle 
mode  by  multiplying  the  values  by 
(0.067) ; 

(II)  Weight  the  remaining  modes  by 
multiplying  the  values  by  0.08. 

(1)  Calculate  the  brake  specific  emls- 
skms  for: 

(1)  Each  gasoline -fueled  engine  test 
cycle,  and 

(2)  Each  Diesel  engine  test  by  sum¬ 
ming  the  weighted  values  (BHP,  Who, 
Woo,  and  Who.)  from  each  mode  as 
follows: 


B5//C(()  = 


^  weighted  W ho 
i  weighted  BHP 


«SCO(()  = 


£  weighted  Wco 
E  weighted  BHP 


BSNOxit)^ 


L_w^^djr  NO. 

E  weighted  BHP 


(t)=Te6t  cycle  number  (f=l,  2) 
(gasoline-fueled  engines  (Mily) . 

(J)  (1)  Calculate  the  brake-specific 
fuel  consumption  (BSFC)  from  the  non- 
welghted  BHP  and  Mt  for  each  mode. 
Oastfilne-fueled  engine  idle  and  CT 
modes,  and  Diesel  idle  modes  are  ex¬ 
cluded. 

(2)  FVjr  gasoline-fuel  engines  use; 


BSFC 


Mf 

BHP 


(3)  For  Diesel  engines  use; 


CBSFC= 


Mf 

CBHP 


where: 

CBHP^ 


BHP 


r29.001  r  T-f  459.69 
LEIP\  185  + 459.69 J 


(4)  Other  methods  of  correcting  power 
to  determine  BSFC  may  be  used  only 
with  prior  approval  of  the  Administrator. 

(k)  Calculate  the  weighted  brake- 
specific  fuel  consumption  (WBSFCTi  for 

(l)  each  gasoline  engine  test  cycle  by; 


WBSFC^t)^ 


E  weighted  M/ 
E  weighted  BHP 


§  86.346—79  Alternative  NOs  measure¬ 
ment  technique.  y 

(a)  Oxides  of  nitrogen  (NO,)  may  be 
measured  with  the  following  “alterna¬ 
tive  instrumentatlMi'*  for  both  Diesel 
and  gasoline-fueled  engines.  The  “alter¬ 
native  instrumentation”  shall  consist 
of: 

(1)  A  heated  sample  line  maintained 
above  the  dew  point; 

(2)  An  NOi  to  NO  converter  obtain¬ 
ing  a  sample  directly  from  the  heated 
sample  line;  and 

(3)  A  combination  per  40  CFR  86.777 
or  40  CFR  86.977,  whichever  applica¬ 
ble,  of  a  water  trap,  dryer,  fio4r  controls, 
and  an  NO  NDIR  analsrzer  obtaining  a 
sample  from  the  converter. 

(b)  The  provisions  of  40  CFR  86  Sub¬ 
part  D  shall  apply  to  the  “alternative  in¬ 
strumentation”,  where  applicable,  with 
the  following  exceptions: 

(1)  Analyzer  specifications  found  in 
99  86.315,  86.321,  and  86.322  do  not  apply 
to  the  “alternative  Instrumentation”.  . 

(2)  For  the  purposes  of  this  section, 
the  full-scale  value  specified  in  9  86.338 
(a)  (1)  shall  be  1,500  ppm  for  Diesel  en¬ 
gines  and  2,500  ppm  for  gasoline-fueled 
engines. 

(c)  The  “alternative  instrumentation” 
shall  be  calibrated  per  9  86.330. 

(d)  The  NO  NDIR  analyzer  shall  meet 
the  performance  and  interference  speci- 
ficati(Mis  contained  in  40  CFR  86.777  or 
40  CFR  86.977,  whichever  is  applicable. 

(e)  The  operation  of  the  dryer  shall 
follow  good  engineering  practice  such 
that  the  test  results  are  not  altered. 
Proper  preconditioning  of  the  dryer  is 
allowed. 

§  86.347—79  Alternative  raleulatiun*  fur 
Diesel  engines. 

(a)  This  section  applies  to  Diesel  en¬ 
gines  only.  Gasoline -fueled  engines  must 
use  the  calculations  in  9  86.345. 

(b)  For  Diesel  engines,  the  calcula¬ 
tions  specified  in  40  cm  86.977-15  may 
be  substituted  fen*  9  86.345. 

(c)  The  modal  BSFC  and  weighted 
BSFC  shall  be  calculated  per  9  86.345. 

(d)  If  the  provisiMis  of  this  section 
are  used,  a  CO3  measurement  is  not 
required. 

(e)  Both  40  CFR  86.977-15 (a)  and 
9  86.313  shall  apply  to  air-fiow  measure¬ 
ments.  For  the  purposes  of  this  sectiem. 
the  air-fiow  measurement  accuracy 
specified  in  9  86.313  shall  be  ±1  percent. 


^ere;  17.  Hie  title  to  Subpart  H  Is  revised 

t=:Te8t  cycle  number  (t  =  l,2)  to  read  as  follows: 


(2)  each  Diesel  engine  test  by: 


WCBSFC= 


£  weighted  Mf 
E  weighted  CBHP 


Subpart  H — Emission  Regulations  for  New 
1977  arKl  1978  Modd  Year  Gasoline- 
Fueled  Heavy-Duty  Engines;  Test  Pro¬ 
cedures 


(1)  For  gasoline -fueled  engines,  cal¬ 
culate  the  brake-specific  emissions  and 
fuel  consumption  for  the  complete  test 
M  f<^ows: 

BSHC{T)  =0.36  BSHC(l)  +0.66  BSHC(2) 
BSCO(T)  =0.88  BSCO(l)  +0.66  BSCO(2) 
BSNOg(  r)  =  OM  BSNO.(  1 )  +0.66  BSNO. 
(8) 

WBSrC(T)  =0  36  WBSFCiD  4  0.66  WBSFC 
(*) 


.  18.  Section  86.777-1  is  revised  to  read 
as  follows: 

§  86.777—1  General  applicability. 

The  provisions  of  this  subpart  apply 
to  new  1977  and  1978  model  year  gaso¬ 
line-fueled  heavy-duty  engines. 

19.  New  99  86.879-5  through  86.879-14 
are  added  to  Subpart  I  and  read  as 
follows: 


§  86.879—5  Teat  proeedmwa. 

The  procedures  described  in  this  and 
subsequent  sections  will  be  the  test  pro¬ 
gram  to  determine  the  ctmformity  of  en¬ 
gines  with  the  standard  set  forth  in 
9  86.079-11  (a). 

(a)  The  test  ctmsists  of  a  prescribed 
sequence  of  engine  (grating  conditions 
on  an  engine  dynamcxneter  with  con¬ 
tinuous  examination  of  the  exhaust 
gases.  The  test  Is  tuTplicable  equally  to 
controlled  engines  equipped  with  means 
for  preventing,  controlling,  or  eliminat¬ 
ing  smoke  emissions  and  to  uncontrolled 
engines. 

(b)  Ihe  test  is  designed  to  determine 
the  opeu;lty  of  smoke  in  exhaust  emis¬ 
sions  during  those  engine  operating  con¬ 
ditions  which  t^d  to  promote  smoke 
from  Diesel  vehicles. 

(c)  The  test  procedure  begins  with 
a  preconditioned  engine  which  Is  then 
run  through  preloading  and  iH-econdl- 
tlonlng  (^rations.  After  an  idling  pe¬ 
riod,  the  engine  is  operated  through 
acceleration  and  lugging  modes  during 
which  smoke  emission  measur^ents  are 
made  to  compare  with  the  standards. 
The  engine  is  then  returned  to  the  Idle 
condition  and  the  acceleration  and  lug¬ 
ging  modes  are  repeated.  Three  consecu¬ 
tive  sequences  of  acceleration  and  lug¬ 
ging  constitutes  the  full  set  of  operating 
conditions  for  smoke  emission  measure¬ 
ment. 

(d)  Except  in  cases  of  component  mal¬ 
function  or  failure,  all  emission  c(xitrol 
systems  installed  on  or  incorporated  in 
a  new  motor  vehicle  engine  shtdl  be 
functioning  during  all  procedures  in  this 
sul^art.  Maintenance  to  correct  compo¬ 
nent  malfimction  or  failure  shall  be  au¬ 
thorized  in  accordance  with  9  86.079-24. 

§  86.879—6  Diesel  fuel  specifications. 

The  requirements  of  this  section  are 
.set  forth  in  9  86.307. 

§  86.879—7  Dynamometer  operation  cy¬ 
cle  for  smoke  emission  tests. 

(a)  The  following  sequence  of  (^ra¬ 
tions  shall  be  performed  during  engine 
dynamometer  testing  of  sme^e  emis¬ 
sions,  starting  with  the  dynamometer 
preloading  determined  and  the  engine 
preconditioned  (9  86.879-12  (c) ) . 

(1)  Idle  mode.  The  engine  is  caused  to 
idle  for  5  to  5.5  minutes  at  the  manu¬ 
facturer’s  recommended  curb-idle  speed. 
The  dynamometer  controls  shall  be  set 
to  provide  minimum  load  by  turning  the 
load  switch  to  the  “off”  position  or  by 
adjusting  the  controls  to  the  minimum 
load  position. 

(2)  Acceleration  mode,  (i)  The  engine 
speed  shall  be  increased  to  200  ±50  rpm 
above  the  manufacturer’s  reewnmended 
curb-idle  speed  within  3  seconds. 

(ii)  Inmiediately  upon  completion  of 
the  mode  specified  in  paragraph  (a)  (2) 
(i)  of  this  section,  the  throttle  shall  be 
moved  rapidly  to,  and  held  in,  the  fully- 
open  position.  The  inertia  of  the  engine 
and  the  dynamometer,  or  alternately  a 
preselected  dynamometer  load,  shall  be 
used  to  control  the  acceleration  of  the 
engine  so  that  the  speed  Increases  to  85 
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percent  of  the  rated  speed  In  5±1.5  sec¬ 
onds.  This  Acceleration  shall  be  linear 
within  100  rpm  as  si>eclfled  In  S  86.870- 
13(c). 

(Ill)  After  the  engine  reaches  the  speed 
required  In  paragriq>h  (a)  (2)  (11)  of  this 
section,  the  throttle  shall  be  moved  r^- 
Idly  to,  and  held  in,  the  fully-closed  po- 
slti<m.  Immediately  sifter  the  throttle  Is 
closed,  the  preselected  load  reqiUred  to 
perform  the  acceleration  In  paragraph 
(a)  (2)  (tv)  of  this  section  shall  be  ap¬ 
plied. 

(Iv)  When  the  engine  decelerates  to 
the  intermediate  speed  (within  50  rpm) , 
the  throttle  .shall  be  moved  rapidly  to, 
and  held  In,  the  fully-open  position.  The 
preselected  dynammneter  load  which 
was  applied  during  the  preceding  tran¬ 
sition  period  shall  be  used  to  ccmtnd  the 
acceleration  of  the  engine  so  that  the 
speed  Increases  to  at  least  95  percent  of 
the  rated  speed  in  10±2  seconds. 

(3)  Lugging  mode.  (1)  Immediately 
up<m  completion  of  the  preceding  accel¬ 
eration  mode,  the  dynammneter  controls 
Khan  be  adjusted  to  permit  the  engine 
to  develop  maximum  horsepower  at 
rated  spe^.  This  transition  period  shall 
be  50  to  60  seconds  In  duration.  During 
the  last  10  seconds  al  this  period,  the 
engine  speed  shall  be  maintained  within 
50  ipm  of  &e  rated  speed,  and  the  power 
(corrected,  if  necessary,  to  rating  con¬ 
ditions)  Shan  be  no  less  than  95  percent 
of  the  maximum  horsepower  developed 
at  the  zero-hour  point. 

(11)  With  the  throttle  remaining  in  the 
fully-open  position,  the  dynamometer 
controls  shall  be  adjusted  gradually  so 
that  the  engine  spe^  is  reduced  to  the 
intermediate  speed  (within  50  rpm) .  This 
lugging  operation  shall  be  performed 
smoothly  over  a  period  of  35  ±5  seconds. 
The  rate  of  slowl^  of  the  engine  shall  be 
linear,  within  100  rpm,  as  specified  In 
S  86.879-13(0. 

(4)  Engine  unloading.  Immediately 
upon  completian  of  the  preceding  lugging 
mode,  the  dyniunometer  and  engine  con¬ 
trols  shall  be  returned  to  the  idle  posi¬ 
tion  described  in  paragraph  (a)(1)  of 
this  section.  The  engine  must  be  at  the 
curb-idle  condition  within  one  minute 
after  comiidetion  of  the  lugging  mode. 

(b)  The  procedures  describe  in  para¬ 
graphs  (a)(1)  through  (a)(4)  of  this 
section  sludl  be  repeated  until  3  ccmsecu- 
tive  valid  circles  have  been  ccHnpleted. 
If  3  vaJid  cycles  have  not  been  c(»npleted 
after  a  total  of  6  consecutive  cycles  have 
been  run,  the  engine  shall  be  precondl- 
tl(med  by  operation  at  maximum  horse¬ 
power  at  rated  speed  for  10  minutes  be¬ 
fore  the  test  sequence  is  repeated. 

§  86.879^  Dynamometer  and  engine 
eqaipuent. 

The  fcdlowing  equipment  shall  be  used 
for  smoke  emission  testing  of  engines 
on  engine  dynamometers. 

(a)  An  engine  dynamometer  with  ade¬ 
quate  charactolstlcs  to  perform  the  test 
cycle  described  In  i  86.879-7. 

(b)  An  engine  cooling  system  having 
sufficient  capacity  to  maintain  the  en- 
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glne  at  normal  operating  temperatures 
during  conduct  of  the  prescribed  engine 
tests. 

(c)  A  nonlnsulated  mchaust  system  ex¬ 
tending  1S±5  feet  from  the  exhaust 
manifold,  or  the  crossover  junction  In 
the  case  of  Vee  engines,  and  presenting 
an  exhaust  back  pressure  within  ±0.2 
inch  Hg  of  the  upper  limit  at  maximum 
rated  horsepower,  as  established  by  the 
engine  manufacturer  In  his  sales  and 
service  literature  for  vehicle  application. 
A  conventional  automotive  muffler  of  a 
size  and  tjDe  commonly  used  with  the 
engine  being  tested  shall  be  employed  In 
the  exhaust  system  during  smoke  emis¬ 
sion  testing.  The  terminal  2  feet  of  the 
exhaust  i^pe  shall  be  circular  cross  sec¬ 
tion  and  be  free  of  elbows  and  bends.  The 
end  of  the  pipe  shall  be  cut  off  squarely. 
The  terminal  3  feet  of  the  exhaust  pipe 
shall  have  a  nominal  Inside  diameter  In 
accordance  with  the  engine  being  tested, 
as  specified  below ; 


Maximum  rated 

Exhavtt  pipe 

bovsepowsr: 

aukU  dimmeter 

tmm  tliaD  101 _ 

im-aoo _ 

_ do _ 8 

201-800  . . 

. . do _ 4 

301  or  more _ 

_ _ do _ 6 

(d)  An  engine  air  Inlet  system  present¬ 
ing  an  air  kilet  restriction  within  1  Inch 
of  water  of  the  upper  limit  for  the  en¬ 
gine  operating  c<Miditlon  whkh  results  In 
maximum  air  flow,  as  established  by  the 
engine  manufacturer  in  his  sales  and 
service  literature,  for  the  engine  being 
tested. 

§  86.879—9  .Smoke  meariurrnient  ii>itleni. 

(a)  SchemaUe  drawing.  The  Figure 
179-1  is  a  schematic  drawing  of  the  op¬ 
tical  system  of  the  light  extinction  meter. 

(b)  Equipment.  The  following  equip¬ 
ment  shall  be  used  in  the  system: 

(1)  Adapter — the  smokemeter  optical 
unit  may  be  mounted  <m  a  fixed  or  mov¬ 
able  frame.  The  normal  unrestricted 
shape  of  the  exhaust  plume  shall  not  be 
modified  by  the  adaptor,  the  meter,  or 
any  ventilator  system  used  to  remove  the 
exhaust  from  the  test  site. 


COLLIMATED  LIGHT  F«^CM  SCLRCE 


7 


DETECTOR 


Z' 


OPTICAL  COMPONENT  FOR 
LIMITING  VIEWING  ANGLE 


LENS 


Figure  179- 1  SV»OKE.VIE7ER  OPTICAL  SYSTEM  (SCHEMATIC) 


(2)  Smokemeter  (light  extinction 
meter) — continuous  recording,  fuU-fiow 
ll^t  obscuration  meter.  It  shall  be  po¬ 
sitioned  near  the  end  oi  the  exhaust 
pipe  so  that  a  bullt-ln  Uiht  beam  tra¬ 
verses  the  exhaust  smoke  pliime  which 
Issues  from  the  pipe  at  right  angles  to 
the  axis  of  the  plume.  The  light  source  is 
an  Incandescent  Isunp  operated  at  a  con¬ 
stant  voltage  of  not  less  than  15  percent 
of  the  manxifacturer’s  specified  voltage. 
The  lamp  output  is  collimated  to  a  beam 
with  a  nominal  diameter  of  1.125  Inches. 
The  angle  of  divergence  of  the  collimated 
beam  shall  be  within  4*  included  angle. 
A  light  detector,  directly  opposed  to  the 
light  source,  measures  the  amount  of 
light  blocked  by  the  smoke  In  the  ex¬ 
haust.  The  detector  sensitivity  is  re¬ 
stricted  to  the  visual  range  and  compar¬ 
able  to  that  of  the  human  eye.  A  colli¬ 
mating  tube  with  apertures  equal  to  the 
beam  diameter  is  attached  to  the  de¬ 
tector.  It  restricts  the  viewing  angle  of 
the  detector  to  within  16*  Included  angle. 
An  amplified  signal  corresponding  to  the 
amount  oi  light  Idocked  Is  recorded  con¬ 
tinuously  on  a  remote  recorder.  An  air 
cwtaln  across  the  light  source  and  de¬ 
tector  window  assemblies  may  be  used  to 


minimize  deposition  of  smoke  particles 
on  those  surfaces  provided  that  It  does 
not  measurably  affect  the  opacity  of  the 
plume.  The  meter  consists  of  two  units, 
an  optical  unit  and  a  remote  control 
unit.  Light  extinction  meters  employing 
substantially  identical  measurement 
princiiAes  and  producing  substantially 
equivalent  results  but  which  employ 
other  electronic  and  optical  techniques 
may  be  used  only  after  having  been  ap¬ 
proved  In  advance  by  the  Administrator. 

(3)  Recorder — a  cemtinuous  recorder, 
with  variable  chart  speed  over  a  minimal 
range  of  0.5  to  8.0  inch  per  minute  (or 
equivalent)  and  an  automatic  marker  in¬ 
dicating  1-second  Intervals  shall  be  used 
for  continuously  recording  the  exhaust 
gas  opacity,  engine  rpm  and  throttle  po- 
sitlxm.  The  recorder  shall  be  equipped  to 
indicate  only  i^en  the  throttle  Is  in  the 
fully-(g>en  or  fully-closed  position.  The 
‘  recorder  scale  for  opacity  shall  be  linear 
and  calibrated  to  read  from  0  to  100  per¬ 
cent  <g)aclti^  full  scale.  The  opacity  trace 
shall  ^ve  a  resolution  within  l-peicent 
(Kwetty.  The  recorder  scale  for  engine 
rpm  Shan  be  linear  and  hare  a  resolution 
of  30  rpm.  The  tiirottle  position  tnaoe 
must  clearly  Indicate  uiMn  the  ttmi<ti> 
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Is  In  the  fully -open  and  fully-closed  po¬ 
sitions.  Any  means  other  than  a  strtp- 
chart  recorder  may  be  used  provided  It 
prdduoes  a  permanent  visual  data  record 
of  quality  equal  to  or  better  than  that 
described  above. 

(4)  The  recorder  used  with  the  smoke¬ 
meter  shall  be  capable  of  full-scale  de¬ 
flection  In  0.6  second  or  less.  The  smoke¬ 
meter-recorder  comblnatloa  may  be 
damped  so  that  signals  with  a  frequency 
higher  than  10  cycles  per  second  are  at¬ 
tenuated.  A  s^Terate  low -pass  electronic 
Alter  with  the  following  performance 
characteristics  may  be  Installed  between 
the  smokemeter  and  the  recorder  to 
achieve  the  hlidi-frequency  att^uation. 

(1)  3  decibel  point — 10  cycles  per  sec¬ 
ond. 

(li)  Insertion  loss — *ero  ±  0.5  declble. 

(iii)  Sdectivlty — 12  declbles  per  oc¬ 
tave  above  10  cycles  per  second. 

(iv)  Attenuation — 27  decibels  down  at 
40  cycles  per  second  minimum. 

(c)  Axsembling  eouipment.  (1)  The 
optical  imlt  of  the  smokemeter  shall  be 
mounted  radially  to  the  exhaust  pipe 
so  that  the  measurement  will  be  made 
at  rl^t  angles  to  the  axis  of  the  exhaust 
plume.  Ihe  distance  from  the  optical 
centerline  to  the  exhaust  pipe  outlet  shall 
be  5±1  Inch.  The  full  flow  of  the  exhaust 
stream  shall  be  centered  between  the 
source  and  detector  apertures  (or  win¬ 
dows  and  lenses)  and  on  the  axis  of  the 
light  beam. 

(2)  Power  shall  be  supplied  to  the 
control  unit  of  the  smokemeter  In  time 
to  allow  at  least  15  minutes  for  stablliza- 
ti(m  prior  to  testing. 

§  86.879—10  Information. 

The  following  information,  as  appli¬ 
cable,  shall  be  recorded  for  each  test; 

(a)  Engine  description  and  specifica¬ 
tions.  A  c<H>y  of  the  Informatlcm  specified 
In  this  paragrapAi  must  accompany  each 
engine  sent  to  the  Administrator  lor 
compliance  testing.  If  the  Migine  is  sub- 
mitt^  to  the  Administrator  for  testing 
imder  Subpart  D,  only  the  information 
specified  In  S  86.337  nt^  accompany  the 
engine.  The  manufacturer  need  not  re- 
cmxl  the  information  specified  In  this 
paragraph  for  each  test  if  the  informa¬ 
tion.  with  the  exception  ot  sul^?ara- 
grai^  (3),  (12),  and  (13)  of  this  para¬ 
graph,  Is  included  In  the  manufacturer’s 
Part  I. 

(1)  Engine-system  combination. 

( 2 )  Engine  Identification  numbers . 

(3)  Nmnber  of  hours  of  operation  ac¬ 
cumulated  on  engine. 

(4)  Rated  maximum  horsepower  and 
torque. 

(5)  Maximum  horsepower  and  torque 
speeds. 

(6)  Engine  displacement. 

(7)  Governed  speed. 

(8)  CTurb-ldle  rpm. 

(9)  Fuel  consumption  at  maximum 
power  and  torque. 

(10)  Maximum  air  flow. 

(11)  Air  Inlet  restriction. 

(12)  Exhatise  pipe  dlameter(8) . 

(IS)  Maxlmiim  exhaust  system  back 
pressure. 
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(b)  Test  data;  gmeral.  This  informa- 
tl(m  may  be  recorded  at  any  time  be¬ 
tween  4  hours  prior  to  the  test  and  4 
hours  after  the  test. 

(1)  Engine-system  combination. 

(2)  Engine  Identification  ntunbers. 

(3)  Instrument  operator. 

(4)  Engine  operator. 

(5)  Number  of  hours  of  operation  ac¬ 
cumulated  on  the  engine  prior  to  begin¬ 
ning  the  warm-up  portion  oi  the  test. 

(6)  Calibration  date(s)  of  neutral 
density  filters  used  to  calibrate  the 
smokemeter. 

(c)  Test  data;  pre-test. 

( 1 )  Date  and  time  of  day. 

(2)  Testniunber. 

(3)  Barometric  pressure. 

(4)  Smokemeter:  Number-zero  con¬ 
trol  setting — calibration  control  set¬ 
ting — gain. 

(5)  Intake  air  humidity  and  temper¬ 
ature  : 

(I)  Humidity-conditioned  air  supply. 
Air  that  has  had*  its  absolute  humidity 
altered  Is  considered  humidity-condi¬ 
tioned  air.  For  this  type  of  intake  air 
supply,  the  humidity  measurement  must 
be  made  within  the  intake  air  suK>ly 
system,  and  after  the  hiunidlty  condi¬ 
tioning  has  taken  place. 

(II)  Non -conditioned  air  supply.  Hu¬ 
midity  measurements  in  non-condl- 
tloned  Intake  air  supply  systems  must 
be  made  in  the  Intake  air  stream  enter¬ 
ing  the  supply  system  and  within  18 
inches  of  the  Inlet  for  supply  system. 
Alternatively,  the  hiunidlty  measure¬ 
ments  can  be  measured  within  the  In¬ 
take  air  supply  stream. 

(III)  EJngine  intake  air  temi)erature 
measurement  must  be  made  within  48 
inches  of  the  engine.  The  measurement 
location  must  be  made  either  in  the  sup¬ 
ply  system  or  In  the  air  stream  entering 
the  supply  system. 

(d)  Test  data;  modal. 

(1)  Observed  engine  torque  and  speed 
during  the  steady-state  test  conditions 
specified  In  i  86.879-7 (a)  (3)  (i) . 

(2)  Recoifler  chart:  Identify  zero 

traces — calibration  traces — Idle  traces — 
closed-throtUe  trace — open-throttle 

trace — acceleration  and  lugdown  test 
traces — start  and  finish  of  each  test. 

§  86.879—11  Instrument  rherks. 

(a)  The  smokemeter  shall  be  checked 
according  to  the  following  procedure 
prior  to  each  test: 

(1)  The  optical  surfaces  of  the  optical 
section  shall  be  visually  checked  to 
verify  that  they  are  clean  and  free  of 
foreign  material  and  fingerprints; 

(2)  The  zero  control  shall  be  adjusted 
under  conditions  of  “no  smoke”  to  give 
a  recorder  trace  of  zero; 

(3)  Calibrated  neutral  density  filters 
having  approximately  10,  20,  and  40  per¬ 
cent  opacity  shall  be  employed  to  check 
the  linearity  of  the  Instrument.  The 
filter  (s)  shall  be  inserted  In  the  light 
path  perpendicular  to  the  axis  of  the 
beam  and  adjacent  to  the  opening  from 
which  the  beam  of  light  from  the  light 
source  emanates,  and  the  recorder  re¬ 
sponse  shall  be  noted.  'The  nominal 
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opacity  value  of  the  filter  shall  be  con¬ 
firmed  by  the  Administrator  semi-an¬ 
nually.  Deviations  in  excess  of  1  percent, 
of  the  nominal  opacity  shall  be  cor¬ 
rected. 

(b)  The  Instruments  ftn*  measuring 
and  recording  engine  rpm,  engine  tor¬ 
que,  air  inlet  restrictions,  exhaust  sys¬ 
tem  back  pressure,  throttle  positlcm,  etc., 
which  are  used  in  the  tests  prescribed 
herein,  shall  be  calibrated  in  accord¬ 
ance  with  good  engineering  practice. 

§86.879-12  TeMrun. 

(a)  The  temperature  of  the  air  sup¬ 
plied  to  the  engine  shall  be  between 
68*  F  and  86*  F.  The  fuel  temperature 
at  the  pump  inlet  shall  be  100*  F±10*  F. 
The  observed  barometric  pressure  shall 
be  between  28.5  inches  and  31  Inches  Hg. 
Higher  air  temperature  or  lower  baro¬ 
metric  pressure  may  be  used.  If  desired, 
but  no  allowance  will  be  made  for  pos¬ 
sible  Increased  smoke  emissions  because 
of  such  conditions. 

(b)  The  governor  and  fuel  system 
shall  have  been  adjusted  to  provide  en¬ 
gine  performance  at  the  levels  in  the 
application  for  certification  required  un¬ 
der  i  88.078-21. 

(c)  The  following  steps  shall  be  taken 
for  each  test; 

(1)  Start  cooling  system; 

(2)  Warm-up  the  engine  by  the  pro¬ 
cedure  described  in  i  86.341(d)  (5) ; 

(3)  Determine  by  experlmentaticm  the 
dynamometer  inertia  and  dynamometer 
load  required  to  perform  the  accelera¬ 
tion  In  the  d3mamometer  cycle  for  smoke 
emission  tests  (I  86.879-7 (a)  (2)).  In  a 
manner  appropriate  for  the  dynamo¬ 
meter  and  controls  being  used,  arrange 
to  conduct  the  acceleration  mode; 

(4)  Install  smokemeter  optical  imlt 
and  ccnmect  it  to  the  recorder.  Connect 
the  engine  rpm  and  throttle  position 
sensing  devices  to  the  recorder; 

(5)  Turn  on  purge  air  to  the  optical 
unit  of  the  smokwneter,  if  purge  air  is 
used; 

(6)  Check  and  record  zero  and  spcui 
settings  of  the  smokemeter  recorder  at  a 
chart  speed  of  approxtanately  1  inch  per 
minute.  (The  optical  unit  shall  be  re¬ 
tracted  from  Its  position  about  the  ex¬ 
haust  stream  if  the  engine  is  left  run¬ 
ning.)  ; 

(7)  Precondition  the  engine  by  oper¬ 
ating  it  for  10  minutes  at  maximum  rated 
horsepower; 

(8)  Proceed  with  the  sequence  of 
smoke  emission  measurements  on  the  en¬ 
gine  dynamometer  as  prescribed  in 
S  86.879-7; 

(9)  Duiing  the  test  sequence  of  S  86.r 
879-7,  continuously  record  smoke  meas¬ 
urements,  engine  rpm,  and  throttle  posi¬ 
tion  at  a  minimum  chart  speed  of  1  inch 
per  minute  during  the  Idle  mode  and 
transitional  periods  and  8  Inches  per 
minute  during  the  acceleratlcm  and  lug¬ 
ging  modes.  The  smokemeter  zero  and 
full-scale  recorder  deflectlcms  may  be  re¬ 
checked  during  the  idle  mode  of  each  test 
sequence.  If  either  zero  or  full-scale  drift 
is  in  excess  of  2  percent  opcu;lty,  the 
smokemeter  ccmtrols  must  be  readjusted 
and  the  test  must  be  repeated; 
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(10)  Turn  off  engine; 

(11)  Check  aero  and  reset  If  necessary 
and  check  span  of  the  smokemeter  re¬ 
corder  by  Inserting  neutral  density  llltens. 
If  either  aero  or  spcm  drift  Is  In  excess  ot 
2  percent  opacity,  the  test  results  shall 
be  invalidated. 

§  86.879-'13  Chart  reading. 

'fhe  following  procedure  shall  be  used 
to  analyze  the  recorder  chart: 

(а)  Locate  the  modes  specified  In 
S  86.879-7  (a)  (1)  through  (a)  (4)  by  ap¬ 
plying  the  following  starting  and  ending 
criteria: 

(1)  The  idle  mode  specified  in  S  86.- 
879-7(a)  (1)  starts  when  mgine  precon- 
diticmlng  or  the  lugging  mode  of  a  pre¬ 
ceding  cycle  has  been  completed  and  ends 
when  the  engine  speed  is  raised  above  the 
idle  speed. 

(2)  The  acceleration  mode  specified  in 
§  86.879-7 (a)  (2)  (1)  starts  when  the  pre¬ 
ceding  Idle  mode  has  been  completed  and 
ends  when  the  throttle  Is  In  the  fully- 
(g)en  position  as  indicated  by  the  throttle 
position  trace. 

(3)  The  acceleration  mode  specified  In 
S  86.879-7(a)  (2)  (11)  starts  when  the  pre¬ 
ceding  acceleraticm  mode  has  been  com¬ 
pleted  and  ends  when  the  engine  speed 
reaches  85  percmt  of  the  rated  speed. 

(4)  The  transition  period  specified  in 
§  86.879-7(a)  (2)  (iii)  starts  when  the 
preceding  acceleration  mode  has  been 
completed  and  ends  when  the  throttle  is 
in  the  fully-open  position  as  indicated 
by  the  throttle  position  trace. 

(5)  The  acceleration  mode  specified  in 
§  86.879-7 (a)  (2)  (iv)  starts  when  the 
preceding  transition  pterlod  hsis  been 
cmnpleted  and  ends  when  the  engine 
speed  reaches  95  percent  of  the  rated 
speed. 

(б)  The  transition  period  specified  in 
{  86.879-7(a)  (3)  (i)  starts  when  the  pre¬ 
ceding  acceleration  mode  has  been  com¬ 
pleted  and  ends  when  the  engine  speed 
is  50  rpm  below  the  rated  speed  and  the 
iwovlslcxis  of  i  86.879-7(a)  (3)  (1)  are 
met. 

(7)  The  lugging  mode  specified  In 
i  86.879-7(a)  (3)  (il)  starts  when  the  pre¬ 
ceding  transition  period  has  been  com¬ 
pleted  and  ends  when  the  engine  speed 
is  at  the  Intermediate  speed. 

(b)  Determine  If  the  test  require¬ 
ments  of  §  86.879-7  are  met  by  applying 
Uie  following  modal  criteria: 


(1)  Idle  mode  as  specified  In  1 86.879-7 

(a)(1): 

(1)  Duration:  5  to  5.6  minutes. 

(11)  Speed:  Within  specifications  dur¬ 
ing  the  last  4  minutes  ot  the  mode. 

(2)  Acceleration  mode  as  specified  In 
S  86.879-7(a)(2)(i). 

(1)  Duration:  3  seconds  or  less. 

(ii)  Speed  increase:  200±50  rpm. 

(3)  Acceleration  made  as  specified  in 
§  86.879-7(a)  (2)  (ii) : 

(1)  Linearity:  ±100  rpm  as  specified  in 
paragraph  (c)  of  this  sectkm. 

(il)  Duration:  3.5 to  6.5  seconds. 

(ill)  Throttle  positicm:  Pully-open 
until  speed  is  at  least  95  percent  of  the 
rated  speed. 

(4)  Transition  period  as  specified  in 
$  86.879-7 (a)  (2)  (iii) : 

(i)  Throttle  positimi:  Moved  rapidly 
to,  and  held  in  the  fully-closed  position. 

(5)  Acceleration  mode  as  specified  In 
§  86.879-7(a)(2)(iv) : 

(1)  Duration:  8  to  12  seconds. 

(ii)  Throttle  position:  Pully-open 
when  speed  Is  at  Intermediate  speed. 

(6)  Transition  period  as  specified  in 
5  86.879-7(a)  (3)  (i) : 

(i)  Duration;  50  to  60  seconds. 

(il)  Speed  during  last  10  seconds  within 
±50  rpm  of  rated  speed. 

(ill)  Corrected  power  during  last  10 
seconds:  At  least  95  per(»nt  of  horse¬ 
power  developed  during  zero -hour  test¬ 
ing. 

(7)  Lugging  mode  as  specified  in  S  86.- 
879-7  (a) (3) (U) : 

<i)  Linearity:  ±100  rpm  as  specified  in 
paragraph  (c)  of  this  section. 

(ii)  Duration:  30  to  40  seconds. 

(iii)  ^leed  at  end:  Intermediate  speed. 

(c)  Determine  if  the  linearity  require¬ 
ments  of  s  86.879-7  were  met  by  means  of 
the  following  procedure: 

(1)  FV)r  the  acceleration  mode  speci¬ 
fied  in' §86.879-7 (a)(2) (li),  note  the 
maximum  deflection  of  the  rpm  trace 
from  a  straight  line  drawn  betwemi  the 
starting  and  ending  points  specified  in 
paragraph  (a)(3)  of  this  section. 

(2)  For  the  lugging  mode  specified  in 
§  86.879-7 (a)  (3)  (ii).  note  the  maxlmiun 
defiectlon  of  the  rpm  trace  from  a 
straight  line  drawn  from  the  starting  axid 
ending  points  specified  in  paragrai^  (a) 
(7)  of  this  section. 

(3)  The  test  results  will  be  invalid  If 
any  deflection  is  greater  than  100  nan. 


(d)  Analyze  the  smoke  trace  by  means 
of  the  following  procedure: 

(1)  Starting  at  the  beginning  of  the 
first  acceleration,  as  defined  in  para¬ 
graph  (a)  (2)  of  this  section,  and  stop¬ 
ping  at  the  end  of  the  second  accelera¬ 
tion.  as  defined  In  paragraph  (a)  (3)  of 
this  section,  divide  the  smoke  trace  into 
Ml -second  Intervals.  Similarly,  subdivide 
into  i/^-second  Intervals  the  third  ac¬ 
celeration  mode  and  the  lugging  mode  as 
defined  by  paragraphs  (a)  (5)  and  (7) 
respectively,  of  this  section. 

(2)  Determine  the  average  smoke  read¬ 
ing  during  each  -second  interval. 

(3)  Locate  and  record  the  15  highest 
V2 -second  readings  during  the  accelera¬ 
tion  mode  of  each  dynamometer  cycle. 

(4)  Locate  and  record  the  five  hlihest 

-second  readings  during  the  lugging 

mode  of  each  dynamometer  cycle. 

(5)  Examine  the  average  -second 
values  which  were  determined  in  sub- 
paragraphs  (3)  and  (4)  of  this  para¬ 
graph  and  record  the  3  highest  values  for 
each  dynamometer  cycle. 

§  86.879—14  Calculalionn. 

(a)  Average  the  45  readings  in 

§  86.879-13(d)  (3)  and  designate  the  val¬ 
ue  as  “A”. 

(b)  Average  the  15  readings  in 

§  86.879-13(d)  (4)  and  designate  the  val¬ 
ue  as  “B". 

(c)  Average  the  9  readings  in  §  86.879- 
13(d)(5)  and  designate  the  value  as 
“C”. 

20.  The  title  to  Subpart  J  is  revised 
to  read  as  follows: 

Subpart  J — Emission  Regulations  for  New 

1977  and  1978  Model  Year  Diesel 

Heavy-Duty  Engines;  Gaseous  Exhaust 

Test  Procedure 

21.  Section  86.977-1  is  revised  to  read 
as  follows: 

§  86.977—1  General  applicability. 

The  provisions  of  this  subpart  apply 
to  new  1977  and  1978  model  year  Diesel 
heavy-duty  engines. 

(Sees,  aoa,  ao6,  a07.  aos,  SOl(a),  clean  Air 
Act,  aa  amended  (4a  UA.C.  76ai,  76afi,  7641. 
764a,  7601,  formerly  4a  UB.C.  1867f-l,  1867f- 
6,  1867f-6a.  1867f-6,  1877g(a)  which  was  re- 
claasUled  by  91  8tat.  686  (August  7,  1977) ).) 
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